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It’s a Long Job 


HAT the Petroleum Industry needs most today is to realize that its con- 
servation efforts must extend over a long period. Instead of looking at 
curtailment as something for the month, it should be accepted as some- 


thing essential for a year. 


Credit is due the oil producers of Oklahoma, Texas and California for action 
which has saved a price structure from crude oil to gasoline. Still it should 
not be forgotten that lack of pipe lines in one area and a price cut in another 
brought about this restriction in well output. 

But the alarming situation is how quickly a distressing situation is ignored. 
Both within the petroleum industry and in financial circles much is being 
| said of the fact that crude oil output is now about equal to current con- 
| sumption. There are even predictions that storage will be drawn on shortly. 

It will be a blessing if crude oil storage is drawn on shortly, but it will be 
disaster if it brings increased drilling to the petroleum industry. Estimates 
are that the petroleum industry will colse this year with nearly 700-million 
barrels of crude oil in storage. It would be well if this could be cut in half. 
As long as demand is balanced with output, the petroleum industry must 
| bear the burden of this stupendous amount of raw material. It is not needed. 
} 
| 

















It is unfortunate that the industry supports its greatest amount of stored raw 

material at a time when it has its greatest known reserve of material under j 

ground. } 

The day that the pipe lines of the country begin drawing on storage 

| will be an eventful one for the whole petroleum industry. But a far greater 

| day will be the one, when present storage has been brought down below 
a half billion barrels. 

The petroleum industry seems inclined to consider the first draft on storage 
as a signal for renewed activity of the drill, higher prices for crude oil and 
higher prices for refined products. This first draft on storage is but the start 
to correct a sad economic situation. Only lack of proper regard for facts can | 
interpret it as the last step of correction. H 

It required more than 90 days for the petroleum industry to become in- fi 
volved in this mass of stored crude oil. And it is going to take more than 90 
days for it to remove the burden. If crude oil output could be brought 100,- 
000 barrels a day under current requirements, a whole year would not see 
storage figures at a desirable level. It would take almost three years of that 
to write 100-million barrels off the total of storage. a 

Any man who can picture a date when well output will be 100,000 barrels 
daily under current requirements is as much of an optimist as the man who 
now looks on the first draft on storage as a signal for unbridled development 
and higher prices. 

It is not for any one division of the petroleum industry to bring about better D 
economic conditions. But it is well for the refining division to realize that 
it stands in a strategic position in that regard. If stills are not overcrowded, 
there is not going to be any resumption of unnecessary field development, re- 4 
gardless of how rosy the skies may appear to some. : 
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ns is quality improved 
and cost decreased at the 
Same time 


This is fortunately true of 
Dubbs Cracked Gasoline com- 
pared with straight distilled 
gasoline, as every Dubbs 
Licensee knows 
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Institute Realignment Gives Refining 
More Prominence at Sessions 


By GEORGE REID 
Associate Editor 


ITH reorganization of the American Petro- 

WW leum Institute to embrace three major de- 
partments, as approved by the action of the 

board of directors of the Institute at Chicago Decem- 
ber 3, opportunity is provided for widening the scope 
of activity of the refinery engineering and technolo- 
gist group. The American Petroleum Institute will 
function through the work of three major depart- 
ments to be known as the division of production, di- 


vision of refining, and division of marketing. This 


important move places the activities of the Institute 
parallel with the three major divisions of the petro- 
leum industry. 

With this realignment of Institute activities the 
departmentalized scheme of organization provides 
means whereby the activities directly related to re- 
fining, for example, may be more generally partici- 
pated in by members directly interested in the manu- 
facturing branch of the industry. 

Through this action a separate forum is provided 
where Institute members, independently of other 
members differently engaged, may study those prob- 
lems which are pertinent to their branch of the in- 
dustry. Application of effort throughout this depart- 
mental plan will assist greatly in obtaining and main- 
taining better and closer cooperative relationships be- 
tween those engaged in the same branch of the industry. 

In the past, matters pertinent to refining problems, 
both engineering and technologic, have been confined 
to the activities of the general committee on refining 
technology, under the chairmanship of E. W. Isom. 
Mr. Isom has been earnestly and actively seeking 
more recognition from the Institute board of direc- 
tors and the permanent establishment of a depart- 
ment of the Institute wherein the activities of the re- 
finery technology group could be centered, assures 
that its scope of activities may be widened, the work 
greatly enlarged, and provision made for the estab- 
lishment of a continuous program of endeavor. Re- 
finery operators, engineers and technologists welcome 
the establishment of the department of refining, for 
it gives opportunity for an enlarged program and 
possibly confines such important activities to the 
membership of the American Petroleum Institute. 
Without such a department within the Institute, it 
is not improbable that the splendid work done by 
the committee on refinery technology during the past 
two vears would have been dropped and the develop- 
ment of a petroleum technology division within some 
other organization or association would have been 


necessary. Under the present arrangement, research 


and development activities will be centered within 
the scope of work performed by the American Pe- 
troleum Institute, where it properly belongs. 


PROVISION FOR CHAPTERS 


It is tentatively proposed that appropriate regional, 
district, or chapter committees be appointed for the 
purpose of conducting periodical or semi-annual 
meetings of refinery groups. There shall be separate 
divisional membership open to all interested individ- 
ual members of the Institute upon payment of an 
annual fee for each calendar year not to exceed $5.00, 
and an associate membership open to individuals not 
engaged actively in the petroleum industry—such as 
government employees and teachers, and the like, 
who may desire to associate themselves with any 
particular divisional activity. 

The resolution states that there shall be 25 com- 
mitteemen for each division, headed by a vice presi- 
dent of the Institute who will act as chairman. Some 
of the committeemen will be appointed by the Insti- 
tute through the action of the board of directors. 
Others will be elected by the division membership. 
Work of the division will be in charge of the com- 
mittee membership which will report directly to the 
board of directors of the Institute who will continue 
to have final authority in all matters pertaining to 
general policy. 

During the past two years the best engineering 
information and technical data available for the in- 
dustry has come out of the work done by the general 
committee on refinery technology and the programs 
sponsored and presented by this committee with the 
cooperation of members of the industry who so. will- 
ingly have presented results of their investigations 
for. discussion and comment and utilization by the 
refining branch of the industry. With such effort 
coordinated by departmental activities under the 
present allignment of the Institute it is confidently 
expected that the future will see even more valu- 
able data accumulated, presented, and disseminated 
through such cooperative effort which will contribute 
much to the progress of refining and manufacture. 


EXTRACT FROM PRESIDENT’S ADDRESS 


President E. B. Reeser, in his address at the open- 
ing general session of the convention, detailed the 
activities of the Institute, endorsing cooperation as 
the cornerstone of power, stability, and progress. In 
commendation of the work done by the refinery 
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technology section, the report of the president states: 
“A general committee on refinery technology, com- 
posed of oil company technologists, handles such 
problems in this field as may be properly considered 
by the Institute and develops the program on re- 
finery technology for our annual meetings. This 
year there are five group sessions dealing with this 
topic. During the year, the committee has cooper- 
ated with the federal specifications board in revising 
the federal specifications for motor fuel. The com- 
mittee feels that the best interests of oil company 
refinery technologists would be advanced by the for- 
mation within the institute of a department of re- 
finery technology. 


METHODS OF TESTING 


“The Institute has long maintained and continues 
its cooperation with committee D-2 on petroleum 
products and lubricants of the American Society for 
Testing Materials in developing standard methods 
of test for petroleum and petroleum products. 
Twenty-one standard methods pertaining to petro- 
leum and its products have been developed by this 
committee. Acting on the recommendation of the 
general committee on refinery technology, the Insti- 
tute has recently recognized the A.S.T.M. standard 
methods of testing developed by committee D-2 
through their adoption as A.P.I. standards.” 


COOPERATIVE MOTOR FUEL RESEARCH 


“The National Automobile Chamber of Commerce, 
the Society of Automotive Engineers, and the Insti- 
tute have sponsored and financed cooperative re- 
search on motor fuel problems at the United States 
Bureau of Standards for several years. During 1929, 
the work has consisted largely of a study of volatility 
in its relation to starting and acceleration,: and of 
progress toward the standardization of a method for 
determining the anti-knock ratings. Developments 
of the past year are to be reported in detail at one 
of the group sessions on refinery technology during 
this meeting.” 


REFINING GROUP SESSIONS 


The General Committee on Refiner Technology 
this year rounded out a highly interesting and in- 
structive program consisting of 19 papers which were 
presented and discussed at five group sessions. These 
group sessions were conducted in symposiums cov- 
ering such topics as motor fuel, cracking, corrosion 
of equipment, general technology and gum. At no 
previous meeting of similar nature have technical 
sessions been so well attended nor as much interest 
evidenced in the proceedings. At the first session 
the subject of motor fuels was discussed. 


MOTOR FUELS 


In their discussion of vapor pressures of gas-free 
gasolines, Oscar C. Bridgeman, Elizabeth W. Ald- 
rich and Hobart S. White, all of the Bureau of 
Standards, reported experiments in vapor pressure 
measurements, accurate to about one mm, having 
been made over a considerable temperature range 
on 16 motor fuels and 17 aviation fuels. Using the 
A. S. T. M. temperature at one per cent evaporated 
and the slope of the A.S.T.M. curve at this point, a 
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general relation can be used to compute vapor pres- 
sure data on gasolines with a precision of 0.2 pound 
per square inch. Auxiliary data are presented on 
normal bubble points by a special distillation method 
and on the variation of vapor pressure with increase 
in vapor volume. Appendix 1 gives new volatility 
data at temperatures below zero degrees Centi- 
grade; while Appendix 2 presents a final correlation 
of the volatility work on 38 fuels in which the A.S.- 
T. M. distillation data permits evaluation of the de- 
sired information with a precision of one degree 
Centrigrade. 

The normal bubble points were found to be equal 
to the 10 per cent A.S.T.M. temperatures, corrected 
for loss, within the accuracy of determining the lat- 
ter. A number of special A.S.T.M. distillation ex- 
periments were made in which liquid temperatures 
were recorded, and the initial boiling points were 
found to be equal to the 10 per cent points and the 
normal bubble points, with an average of about one 
degree Centrigrade in each case. 

Donald B. Brooks and Clarence S. Bruce of the 
Bureau of Standards, in their discussion of fuel vola- 
tility and engine acceleration, report the results of 
a series of experiments in the determination of fac- 
tors affecting acceleration. They state that the mag- 
nitude of the relative effectiveness for acceleration 
varies considerably from one engine to another. It 
is believed that the results described justify the fol- 
lowing empirical rule for finding the relative effec- 
tiveness of fuels for acceleration at any given mani- 
fold temperature. Multiply the manifold absolute 
temperature by 1.2—convert this into units of or- 
dinary temperature. From the A. S. T. M. distilla- 
tion curves select one fuel which approximates U. S. 
motor gasoline as the reference, and note its per cent 
evaporated at the temperature found above. Then 
the arrangement of the other fuels at this per cent 
evaporated indicates their relative effectiveness for 
acceleration at the manifold temperature in question, 
those having higher A.S.T.M. temperatures being 
poorer, and conversely. Further, a quantitative re- 
lation between any pair of fuels may be roughly as- 
certained by a comparison of their absolute tempera- 
tures. 

TESTING LABORATORIES 


H. L. Horning, Waukesha Motor Company, in his 
discussion, “Standardization of Anti-Knock Testing,” 
reported in detail the work of the committee to date. 
It was decided that a universal knock testing engine 
should be produced on which all of the most promis- 
ing methods of determining the knock value of fuels 
could be tried. This required that the engine could 
be made an ell head or a variable compression valve- 
in-head type. The committee then determined a pro- 
gram in which eight laboratories were to use the 
engine developed for this purpose in testing six fuels 
by four methods. The status.of this matter is now 
at the point where engines have been built and run 
for several months in the eight laboratories that will 
cooperate in these tests. The procedure for four 
tests has been determined and the fuels are at the 
laboratories. Preliminary runs are now about to be 
made at the Bureau of Standards and the Waukesha 

(Continued on page 108) 
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Calitornia Refiners Processing 
Too Much Crude | 


By H. J. STRUTH 
Staff Economist 


dustry is overproducing gasoline, as a result of 

running too much crude through stills. The Bureau 
of Mines report for October, 1929, shows that during 
the first 10 months of this year 825,984,000 barrels of 
crude was run through stills in the United States. On 
the basis of actual gasoline consumption over that pe- 
riod, it is apparent that the industry has consumed ap- 
proximately 4,443,000 barrels of crude in excess of 
normal requirements. Table 1 shows that 320,401,000 
barrels of gasoline was actually required from refineries, 
which, on the basis of an average yield of 39 per cent., 
represents a normal throughput of 821,541,000 barrels 
of crude. Supporting this conclusion, as shown by 
Table 2, is the fact that gasoline stocks in the United 
States have actually increased 1,976,000 barrels, from 
January 1 to November 1, 1929. This surplus gasoline 
supply, on a 39 per cent. recovery basis, represents ap- 
proximately 4,443,000 barrels of crude. 
; Further analysis of refinery runs by major districts 
focuses attention upon a most unsatisfactory condition 
which prevails in California. Detailed analysis of 
stocks, production and shipments in the major refining 
areas reveals that California is responsible for the indi- 
cated overproduction of gasoline. In fact, practically all 
other sections of the United States reflect a more satis- 
factory condition than is perhaps generally realized. 
The Bureau figures show that refineries of the East 


|: has been frequently stated that the refining ir- 


Coast, Appalachian, Indiana-IIlinois, Oklahoma-Kansas, 
and Louisiana-Arkansas have experienced substantial 
declines in gasoline stocks since the first of this year. 
On the other hand, Texas, Rocky Mountain and Cali- 
fornia refineries show increases in gasoline stocks, with 
California in the forefront as the chief overproducer of 
gasoline. Evidence of this is shown by the fact that 
California refiners produced during the 10-month pe- 
riod 76,393,000 barrels of gasoline, while actual ship- 
ments only aggregated 71,089,000 barrels, an overpro- 


‘duction of 5,304,000 barrels. This figure also checks 


with the net increase in gasoline stocks of the state since 
the first of the year. In contrast with this unfavorable 
situation is the favorable condition that apparently exists 
among refiners of the East Coast. Here, production 
during the same period aggregated 47,088,000 barrels 
while shipments amounted to 53,489,000 barrels. The 
difference was offset to some extent, however, by im- 
ports of foreign gasoline, but stocks showed a decline 
since the first of the year of 1,025,000 barrels. All 
other refining areas reveal a rather satisfactory condi- 
tion, in that production was slightly below shipments, 
while stocks were slightly below the figures of Jan- 
uary l. 

In an effort to determine the extent to which Cali- 
fornia is overproducing gasoline, the writer found that 
the gasoline consumption of that state, including ship- 
ments to the East Coast, as well as exports, necessitated 





Gasoline Production, Domestic Consumption and Stocks Expressed in Gallons 
Per Motor Vehicle 
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the manufacture of 57,571,000 barrels of gasoline from 
crude and approximately 13,518,000 barrels of natural 
gasoline. Since the average recovery of gasoline from 
crude in California is approximately 30.8 per cent., it 
follows that the normal throughput during the first 10 
months of the year should not have exceeded 186,000,- 
000 barrels of crude. Actually, California refiners con- 
sumed 203,963 barrels of crude, or an indicated excess 
of 17,963,000 barrels. This condition is decidedly un- 
satisfactory and demands immediate attention on the 
part of those responsible for this excess. If California 


srefiners had maintained a reasonable degree of control 


over their operations, the result would have placed the 
industry in a highly favorable condition at this time. 
As it is, the benefits of improved economic conditions in 
other refining areas have been obscured by the piling 
up of excessive gasoline supplies in California that are 
forced into competition with other refining areas. 

Table 3 shows the condition of the gasoline situation 
by major refining areas. Careful study of this data 
proves that the indicated excessive processing of crude, 
with a consequent overproduction of gasoline is not 
general, but is practically confined to California. In 
view of the remarkable strides that have been made in 
the curtailment of excessive crude oil production in 
California, it is logical to assume that equally stringent 
curtailment efforts must be resorted to there immedi- 
ately, if the industry expects to benefit from the im- 
proved crude situation. The next step in curtailment 
in California should be directed at refinery crude runs, 
and the time to begin such constructive effort should 
not be delayed beyond January 1. Inventory conditions 
on the Pacific Coast prompt concerted action in this di- 
rection that deserves the whole-hearted support of 
every refiner in California. Just as curtailment of ex- 
cessive crude production worked directly to the benefit 
of producers, so curtailment of still runs in California 
will react to the benefit of refiners there and elsewhere 
in the United States. Stabilization has become the 
watchword of the petroleum industry and the move- 
ment cannot be satisfactorily completed unless the re- 
fined oil situation also reflects economic stability. 

Aside from the unsatisfactory conditions prevailing in 
California, it cannot be said that the gasoline situation 
is quite as unsatisfactory as many seem to believe. The 
facts show that economic stability depends almost en- 
tirely upon the immediate course of still runs in Cali- 
fornia. Gasoline production and stocks of the country, 
interpreted in terms of gallons per motor vehicle reg- 
istered, reveal that production during October amounted 
to 62 gallons per car, while stocks aggregated an aver- 
age of 55 gallons per car. Compared with the same 
period of last year, stocks represent a gain of six gal- 
lons per car, while production was about two gallons 











TABLE 1 
Analysis of Gasoline Requirements and Normal 
Crude Still Runs 
First 10 Months. of 1929— Barrels 
Domestic Gasoline Consumption. .313,800,000 


Exports of Gasoline ....... 51,150,000 

Total Consumption: a. <.i00 3.3 os 364,950,000 
IE si 6 cea Bee Shee 5 Sede 7,000,000 
Net American Gasoline..........¢ 357,950,000 
Natural Gasoline Content 37,549,000 
Net Gasoline from Crude........< 320,401 000 

TABLE 2 
Gasoline Situation 

First 10 Months of 1929-— Jarrels 
Stocks January 1, 1929.......... 33,066,000 
Production se aL tive tao ee 
eo 50 8es puke ceeks 7,168,000 

ie 423 biases ir Sear 399,992,000 
the ey See Pe eee. 364,950,000 
Stocks November 1, 1929........ 35,042,000 
Net Increase in Stocks .......... 1,976,000 








less per car than during October of last year. Some 
idea of the course of gasoline production, demand and 
stocks per motor vehicle can be gained from the ac- 
companying chart. The chart reproduced on page 160 
of this issue also shows the status of refinery crude runs 
since January, compared with normal requirements. It 
will be noted that runs during October turned sharply 
upward; practically all of the gain being credited to 
California. 

If California refiners had maintained still runs within 
the limits prescribed by the gasoline demand, the in- 
dustry would now have reached the stage where gaso- 
line stocks would have aggregated only 43 gallons per 
motor vehicle instead of 55. Such a condition would 
have been highly faverable to the industry and certainly 
have offered a much brighter outlook for next year. 
As it is, still runs continue at a high rate in California, 
while gasoline stocks pile up to the detriment of all 
concerned. Since the facts at hand reveal a decided 
necessity for immediate action on the part of California 
refiners to adopt adequate curtailment measures, there 
should result a determined movement to bring refinery 
runs of that area down to a normal level. To do so 1s 
to insure greater profits for all next year. 








GASOLINE SUPPLY AND DEMAND ANALYSIS BY MAJOR REFINING DISTRICTS 
FIRST 10 MONTHS OF 1929 


(Thoustands of Barrels) 


East Appala- Indiana- 

Coast chian Illinois 

peeces tandary 1, 1929......:...... 5,537 1,229 5,099 
I 0 oe 47,088 13,421 54,058 
EERE STS eae een ee 5,376 ene Ey 
| Ee ari een eer ee 58,001 14,650 59,157 
Stocks November 1, 1929.......... 4,512 995 4,333 


Indicated Consumption ...........53,489 13,655 54,824 








Oklahoma- Louisiana- Rocky : 
Kansas Texas Arkansas Mountain California 
3,691 4,863 2,158 1,568 8,921 

51,893 77,318 25,634 13,953 76,393 
ca baat 717 1,075 puree ae 
55,584 82,898 28,867 15,521 85,314 
2,782 4,889 1,598 1,717 14,225 
52 78,018 27,269 71,089 
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Three units of Gyro Vapor Phase Process at the Pure Oil Company’s Marcus Hook refinery 





Principles of Vapor Phase 
Cracking 


By R. C. OSTERSTROM and C. R. WAGNER 
The Pure Oil Company, Chicago, Illinois 


HEN liquid phase cracking was first devel- 
oped, the process was carried out in shell 
stills under a pressure of five to seven atmos- 
Gasoline and fixed gas formed by cracking 
distilled over at the temperatures and pressures em- 
ployed, leaving the gas oil and fuel fractions behind 
to be subjected to higher temperatures for the entire 
period of the run. In the beginning of this develop- 
ment, and during the early commercial use of liquid 
phase cracking, a distillation rate of two per cent of 
the charge per hour was maintained generally, and 
distillation was stopped when about 50 per cent of 
pressure distillate had been obtained. This distilla- 
tion rate was increased from time to time, after about 
ten vears the first stills of this type were introduced 
which maintained a rate of six per cent. per hour. 
Strangely enough, the distillate produced at these high- 
er rates was of higher A.P.I. gravity, and fuel oil and 
gas were produced in smaller quantities than at the low- 
er distillation rates. It was also possible to take off 
up to 65 per cent of distillate without danger, though 


pheres. 


7An excellent resume of the literature with complete bibliography may 
be fund in an article by Lomax, Dunstan and Thole, J. Inst. Pet. 
Tech , 3, 36-120, 1916). 

*Bil. 114, U. S. Bureau of Mines. 


such a practice earlier would have been severely con- 
demned. To a large extent, this development was 
made possible by the coincidental development of. 
fractionating devices. Careful investigation revealed 
that time and temperature were the factors affecting 
these reactions, and that up to a certain point, at 
least, pressure acted only as a means of keeping the 
oil in the higher temperature zone, until decomposi- 
tion to the desired extent took place. It was ap- 
parent, furthermore, that it was necessary to remove 
the gasoline from the reaction zone and cool it to 
ordinary temperatures as rapidly as possible to avoid 
its destruction through secondary reactions even to 
ultimate decomposition. 


RITTMAN’S CONCLUSIONS 
When a study of vapor phase cracking was under- 
taken by us it was evident, therefore, that particular 
attention would have to be given to the relations ex- 
isting between time of reaction and temperature and 
the yields of useful products obtainable. This prob- 
lem* was also studied by Rittman’ and his associates, 
who came to the following conclusions: 
“In procuring the desired products of the crack- 
ing reaction, the physical and chemical properties of 
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FIGURE 1 

















FIGURE 2 


an original oil are of secondary importance compared 
with the influence of temperature, pressure, time, and 
concentration.” 

Considerable data is given in Bulletin 114 to show 
the effect of pressure on the character of the products 
of the reaction, but the effect of pressure upon the 
time of the reaction is not clearly brought out. These 
authors do point out the fact that concentration must 
vary in a gaseous reaction with the pressure em- 
ployed. 

We realize that measuring the time of such a re- 
action with a stopwatch was out of the question. In 
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FIGURE 3 


view of the many advantages of low pressure sys- 
tems, it was decided to maintain pressures as low as 
possible and still get the pressure drop through the 
system required to get capacity. This eliminated 
for the time being the question of pressure effect. 
Measurement of time was attempted by regulation of 
the cubical capacity of the cracking apparatus and by 
accurately controlling the volume of liquid oil cool- 
ing medium fed to the vaporizing unit. Tempera- 
tures were measured by means of thermocouples, 
partly indicated and partly recorded. 

A flow sheet of the process used is shown in Fig- 
ure 1, while an isometric view of the apparatus is 
given in Figure 2. 

In Figure 3 are recorded graphically the results 
of a series of runs to determine the effect of temper- 
ature upon the rate of cracking. Data are included 





TABLE I 
ean sa pabsaeedcccecoresseseuveces 89 87 88 90 93 
Temperature of cracking, deg. F.............++-0+5: 942 992 1047 1114 1186 
i MEM ce cau tewsensascccvessectuscesvees 52.7 56.5 55.1 52.8 44.4 

Distillation Data 

Initial boiling point, degree F...............--eeeee 103 110 104 106 106 
BO DEF CONE POM... 2. ce cccc cece escereccceces 200 184 180 183 188 
rere er eee eee eee eee eee 242 214 216 216 222 
INE MATER So cece eso reccaneccessevcececes 273 237 240 242 246 
eee ce 299 258 267 268 282 
TPCT Tete COG 321 277 291 294 313 
I is Wis Ado ta oC ete ew ss de clewee cess 341 295 312 318 346 
I I I 6 5 0 5s Sos ocd es eSeedics ceceievccnnnes 355 316 333 344 374 
CT MU MN icc cea ccc ns scnccewsvcoscessewes 370 337 353 368 402 
NG caip iis kds voc aesescccsdctncesvews 390 366 375 400 442 
ss) ecw i dpe banngr sccreveecesss 429 444 412 452 493 
ie aa oa wks bhisin sp 9 need ceenss 197.0 220.1 231.1 216.8 191.7 

32.7 53.9 56.2 58.2 105.8 


Cubic feet dry gas per gallon 430 end point distillate. . 
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to show a comparison of the experimental results 
with plant operation where the time element is the 
same, so far as throughput and length of tube are 
concerned. The increase in cracking rate on the 
commercial unit is undoubtedly due to the fact that 
cracking temperatures were reached much more 
quickly because of the greater amount of radiant heat 
available. This had the effect of increasing the time 
of reaction somewhat. Table 1 gives a comparison 
of the distillates obtained in this series of runs. 


Unfortunately in the early part of this work in 
this experimental apparatus, it was impossible to se- 
cure good fractionation above a certain tower load; 
and the results are not easily compared, therefore. 
Two things, however, become evident at once from 
an inspection of the properties of these distillates. In 
the first place, the average boiling point of the dis- 
tillates (if they were all rerun on the same column 
to a 430 end point) decreases as the temperature of 
cracking increases. This decrease in average boiling 
point would be accompanied by an increase in iodine 
number according to the figures shown. In the sec- 
ond place, the production of fixed gas progressively 
increases as the temperature increases. This at once 
suggests, as has been proposed before, that gas is the 
product of secondary reactions and not of primary 
reactions. Thus the cracking reaction in No. 89 
proceeded so slowly that secondary reactions were 
held to a minimum, and only heavy gasoline frac- 
tions were made. In No. 93, however, the reaction 
rate was so high that large quantities of fixed gas 
were produced at the expense of the motor fuel frac- 
tions. 


Figure 4 shows the results of another series of tests 
under the same conditions, except that the time ele- 
ment was increased by 150 to 200 per cent. The 
characteristics of the distillates produced are shown 
in Table II. 

With the exception of runs 104 and 109, these fig- 
ures also seem to fall in line with the data previously 
given. In all cases it will be noticed that there is 
no lack of light motor fuel fractions; further proof 
of the need for time in the production of gas and 
light motor fuel fractions. 

Figure 5 shows the results of a series of runs made 
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FIGURE 4 ‘| 


with a 20 foot tube. Here it was thought best to 
show outlet temperature rather than average tem- 
perature, because most of the distance was required 
in getting up to temperature, and the average vapors 
were subjected to these temperatures for a very 
short time. Unfortunately some of the data on these 4 
runs are not available, but Table III shows what is 
at hand on the distillates produced. 

Though incomplete, the data here again indicate 
that the formation of gas is a secondary reaction. ; 
The most logical explanation of the gas formed in 
these experiments is local overheating, it would 
seem. As the temperature rises, the time necessary 
for starting these secondary reactions decreases. If 
this theory is correct, then the passage of gasoline 
boiling point distillate through the converter shouid 
lead to the formation of gas and polymerized frac- 





TABLE II 
man NG. cscs ss. cohen eawsleee waline eas oa 10-t 105 109 106 111 107 110 108 
Temperature of cracking degree F...... 1042 1067 1078 1084 1091 1105 1115 1125 
PP Es hon aie eek pie i ow 8 56.3 55. 55.7 53.3 50.2 52.6 51.7 51.4 : 
Distillation Data 

Initial boiling point, degree F.......... 111 109 121 111 126 117 169 117 
20 per COME BOM ideas 5's sicKieas ous hehe 180 181 177 181 191 182 188 186 ; 
2 per CORE MOONE. is ccd ed onscs's secure 208 211 203 202 224 216 219 216 
ee ere or eee 229 235 226 237 250 240 240 241 i 
SO POF COME DOME. ois a's cb pecs ole eaneede 246 257 244 259 276 263 271 265 : 
BO pel GEGE OOUGE. 6 io cay esas cide ne ones 261 278 267 288 307 288 296 289 : 
per Gent WOME os ci ies 5 is en eeeanna ee 289 298 288 312 338 316 321 312 i 
70 pef OGRE NOME cis os bes Caw eee es us 307 320 306 336 364 340 345 340 
) per Cb BORO ois Siwis nna ous et eS 330 342 327 360 391 366 373 366 
PO pet: Cent: Moms irs sibs eave dwbade ce 356 367 350 389 416 395 408 396 
end peat, Gearee Fos ids csccksewedas 394 399 382 421 452 428 454 432 
eS SRE er a er eR ee 215.8 209.6 235.8 223.4 182.7 202.2 212.0 224.7 
Cubic feet gas per gallon 430 end point 

REN <p 5. 5 wii Sasitny bia es ee ee 65.2 55.3 53.0 62.5 66.2 67.0 67.0 72.3 
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tions in as great or greater quantities than would 
be the case if gas oil vapors instead were delivered 
to the converter. Furthermore, the gas produced in 
such a test should have the same characteristics as 
gas produced in the experiments just cited. 

To try out this idea, the system was thoroughly 
cleaned out and 426 end point distillate was used as 
charging stock. Owing to the small tower capacity, 
it was not possible to get the charging rate up to 90 
gallons per hour. The tower bottoms, which <ac- 
cumulated and were not returned to the system, con- 
tained considerable motor fuel fractions for the same 
reason. In comparing these results with ordinary 
operation, it should be remembered that they rep- 
resent a once-through basis, whereas regular opera- 
tion calls for a recirculation ratio of between 2.75:1 
and 4.00:1. Table IV gives a comparison with op- 
eration on Cabin Creek gas oil at approximately the 
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same temperature and with exactly the same con- 
verter set-up. The time element was longer for the 
run on distillate, because the throughput was less, 
although this was partially offset by a higher steam 
ratio. 

Of the polymerized fractions accumulated in the 
tower bottom, about 10 per cent were heavy fuel 
exactly similar to the fuel produced in the regular 
way when cracking gas oil. The remainder re- 
sembled the recycle fractions produced as a reflux in 
the tower during normal operation. 

It seems fairly certain from these data that gas is a 
product of secondary reactions, as is also fuel oil. If this 
were not the case, and gas were the product of pri- 
mary reactions, then we would expect wide differ- 
ences in the quality of the gas made from a variety 
of charging stocks. Complete data on this point 
have not yet been collected, but the following analy- 
ses from widely different charging stocks when 
taken with the above indicate the similarity on origin 
of the gases produced. 

Partial analyses have been made also on _ gases 
from Spindletop, Sweet Lake, Smackover and Mex- 
ican crudes. Except for variations in CO:+-H3S, they 
were very nearly identical sofar as figures were ob- 
tained. 

These data all indicate that it is highly improb- 
able that we have in the final products under these 
operating conditions any large quantities of material 
which represent entirely the products of primary 
reactions in the disintegration of the gas oil molecule. 
It was thought interesting, therefore, to make some 
rough calculations as to the time occupied by any 
given particle of gas oil in passing through the con- 
verter. By means of exploring thermocouples and 
sample cock connections, temperatures and analyses 
of vapors were obtained at the end of each pass in 
the converter. Using Boyle’s law, and assuming 
molecular weights for the various fractions, it was 
possible to calculate velocities and from these esti- 
mate roughly the time of exposure to heat. It is 
appreciated that such methods can lead at best to 
approximations, but they should be not more than 
25 to 50 per cent in error. 

3y these methods, we found that it required from 
().8 to 1.5 seconds for vapors to pass through the con- 


TABLE III 
Sn a ERI 5 a a's init h Kn oo 4o.my a 82 81 77 75 79 78 
Temperature of cracking degree [*............... 1000 1000 1044 1047 1099 1103 1148 
I ERE Sa bases ec apsccstccvcscccs Sarees iis ines sires 54.1 
Distillate Data 
Initial boiling point, degree F..................- 122 oat eed Bit ry 110 
ainda w cla cieasccsecsecscsencces 258 ek a wie eines aa 182 
cnc aan nas esinecsaccccncacs 330 Are ae cans aa 213 
sw ss swe asks nedenwctocccess 365 wracals e's cess iets 241 
hss a.e 6 eines onda mascccansnces 387 ili mae? ‘aes ae A 267 
i ois cece tenes ecicenses 398 aca ‘eat oats Haan 292 
ee sss ce kp esas eeas sedcceees 409 315 
SSIES Rr re ee ee 418 341 
NE i haiciy Sse ek paswnieenciesscccese 429 365 
SE ee eer ae 447 waled 397 
ES ®  oae Sy Me 489 uit hoe Fae ated 452 
ES OR, sc acces Se SIE Ch ESR a as 330.8 seks Poa 2 are SF Oe 221.4 


Cubic feet dry gas per gallon, 430 end point dis- 
NG nts GERD aye au hades gov ane cos 4. 


48.5 16.4 38.9 40.4 45.8 53.0 
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TABLE IV 
hl NOL Ss Rs Pad os 51 91 
Charging stock ........ Cabin Creek 426 End Point 
Gas Oil Dist. 

Temperature of cracking 

(GGRUE 2 Segewac sees 1068 1070 
Gallons charged per hr.. 93.5 47.2 
Per cent steam by wt... 0.6 1.8 
Per cent 430 end point 

Get INGE i chek 63.8 63.7 
Per cent dry gas made... 29.7 20.8 
Per cent fuel (or poly- 

mers) made ......... 6.0 15.1 
Recirculation ratio .... 3.82 1.00 
Dry gas made per hour, 

CURDG BOGE kone 6 acenus 579 781 
Specific gravity of dry 

Ee snipe a panes eae 1.050 1.041 
ee SES 7p iseecpaa es 0.1 0.2 
ohana: aes, 0,95 rg Pathog, 9 Oh 0.0 1.5 
ts «ak acneG ease euuwe 0.0 6.6 
BD are kbs wowed ae Obie 0.1 0.3 
Ma: bald bole «ava aap al ewe 5.8 6.3 
A as Sry Pe 52.2 50.4 
EES ear Tree Or 41.8 34.7 
WOE. CE Was avs vnen s58 1.3 1.32 
A. P. I. gravity of dist.. 54.9 52.0 
Soebe TOG. <6 5 04 freee 209.8 213 

Distillation Data 
Initial point, degree F.. 100 ‘90 
10 per cent point...... 152 138 
20 per cent point...... 191 165 
30 per cent point...... 224 188 
40 per cent point...... 258 212 
50 per cent point...... 294 237 
60 per cent point...... 328 266 
70 per cent point...... 362 302 
80 per cent point...... 386 343 
9) per cent point...... 410 390 
End point, degree F.... 435 436 
LOGS, DET COME. «5.666 as 2.9 3.7 





verter, depending upon the length of tube and the 
temperature employed. Of this time 0.10 to 0.20 
seconds was required in getting the vapors up to the 
cracking temperature, and during this preheating 
period practically no cracking occurred as measured 
by gas and gasoline production. It is evident, then, 
that any attempt to determine the course of the 
cracking reaction at these temperatures by experi- 
mental means must provide for the separation of 
samples after a contact time of much less than a 
second. The tendency of gases and vapors to cling 
to surfaces makes the problem much more compli- 
cated, because any material thus held will be heated 
to higher temperatures and for a longer time than 
the average throughput. This results in very erratic 
results, and in most cases leads to misleading con- 
clusions. It is definitely known that such parasitic 
cracking occurs up to velocities of 3,000 feet per min- 
ute, although it decreases rapidly after a velocity of 
2,000 feet per minute is reached. 

\t this time, work is in progress on the develop- 
ment of a laboratory scale vapor phase cracking unit 
which will give results that can be interpreted in 
terms of plant operation. When this has been ac- 
complished, we hope to be able to carry our* re- 
seirches to the point where we will have some data 
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TABLE V 
Cabin Cree Mid-Continent 

Charging Stock Gas Oil Gas Oil Gas Oil 
A. P. 1. gravity of 

CHANGE Ss ins ees 39.8 39.5 32.4 
Temperature of crack- 

ing degree F........1050 1150 1080 
Per cent steam used... 3.5 0.0 1.5 
Specific gravity of gas.. 0.985" 1.06 1.005 
COn 4 Bae 3 Stee eene 0.3 2.7 0.4 
CPO oS 5 hed aa oe oe 0.2 0.0 0.3 
| Seamer rear y aay cha 0.3 0.0 Bee ies 
Oc kc weseeweteeen 0.2 0.3 0.3 
Pee hii Ge ee 6.7 5.8 6.5 
Gn ee ene we 55.75 51.3 51.5 
CHB ss. cs ik eke 36.75 39.9 40.0 
Vieite 66 8.5 oe 1.40 1.2 1.3 





30f doubtful value, as determination was made by effusion method. 





ou the character of the primary cracking reactions 
occurring at these temperatures. Up to date, how- 
ever, it has been possible to study only conditions 
approximating those found in plant operation. While 
it is not possible to present ali of the supporting 
data in a paper of this character, it has been fairly 
well proved that the following generalizations hold 
true: 

1. Up to two atmospheres pressure, the only effect 
of pressure upon the cracking reaction in the vapor 
phase is to increase the time factor. 

2. For a given time a reaction, in-reas.ng the tem- 
perature will increase the ratio of fixed gas to motor 
fuel produced. 

3. For a given temperature of reaction, increasing 
the time will increase the ratio of fixed gas to motor 
fuel produced. 

4. Between 1,050 degrees F and 1,150 degrees F., 
changing time or temperature has relatively little ef- 
fect upon the quality of the distillate produced, un- 
less the time is so short as to give a recirculation 
ratio in excess of six to one. 

5. Low vapor velocities in zones of high heat trans- 
fer result in high gas to motor fuel ratios. 

6. The vapor phase cracking reaction is strongly 
endothermic and, therefore, requires the addition of 
large amounts of heat to maintain the cracking tem- 
perature contact. 

7. Although variation in the quality of the charg- 
ing stock causes some variation in the quality of the 
motor fuel produced, this tendency is much less 
marked than at the lower temperatures employed in 
liquid phase cracking. On the other hand, it is con- 
ceivable that the quantities of a given quality of 
product produced might vary a great deal more with 
variations in physical and chemical properties of 
charging stocks than is the case in liquid phase 
cracking—assuming that optimum operating condi- 
tions in the two methods of cracking are obtained 
before comparisons are drawn. It is also thought 
possible that, even though the quantities and the 
qualities may not be materially affected, yet it is en- 
tirely conceivable that the extent of treating neces- 
sary to produce a finished, stable product may be in- 
fluenced by the chemical properties of the original 
charging stock. Research work along this line is 
now in progress, and will probably be made the sub- 
ject matter of a subsequent paper. 
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Some Developments in Commercial 
Cracking 


By A. L. STROUT 
Standard Oil Company of California, San Francisco, California 


Paper Delivered at Tenth Annual Meeting, American Petroleum Institute, Chicago, IIl., December 4, 1929 


S a result of intensive study and experimental 
A during the past few years, we have suc- 

ceeded in determining principles which influence 
the formation of coke in the cracking process and the 
character of the cracked fuel oil as regards sediment. 
Having determined how to apply these principles 
through the design of equipment and method of opera- 
tion, the benefits resulting therefrom have been realized 
to a gratifying degree with our commercial units. 

Likewise, the problem of stripping cracked gas of its 
gasoline content, eliminating hydrogen sulphide and sta- 
bilizing pressure naphtha, offered many vexing prob- 
lems. A unique method for accomplishing this was de- 
veloped simultaneously with the solution of many of 
our other cracking problems, and is now standard 
equipment on our pressure cracking units. This paper 
is presented in two parts, and deals briefly with these 
important features of cracking. 

PART 1. CAUSES AND CONTROL OF COKE 
FORMATION 

There are two distinct methods of operating cracking 
plants: cracking to coke without leaving a liquid resid- 
uum, and cracking to a liquid residuum. In the latter 
process, it is desirable to obtain a maximum yield of 
gasoline, with a minimum of coke and a high quality 
of residual fuel. 

This paper discusses the latter process, with particu- 
lar stress on the causes and methods for controlling 
coke and sediment formation. The discussion is con- 
fined to principles. Specific data are generally omitted 
because they are of little significance, due to the great 
number of variables which will affect results. It is be- 
lieved, however, that the principles presented are of 
general application. 

Before proceeding further, it will be desirable to de- 
fine some of the terms used. “Gasoline” refers to the 
naphtha withdrawn from the system. “Tar” defines 
the liquid residuum of high carbon-hydrogen ratio re- 
moved from the process. The term “coke” is used in 
the popular sense to designate the carbonaceous ma- 
terial produced in the process. A new term is intro- 
duced, viz., “ultimate tar,” to describe a heavy tar which 
cannot be cracked further without producing coke or 
sediment. 

When an oil is subject to cracking conditions, the re- 
action is progressive. The products formed are gas, 
gasoline, intermediate oil, tar, coke, and sediment. There 
is evidence that all of these products are not formed 
simultaneously during the breaking up of an original 
compound. Coke formation especially appears to pro- 
ceed through the stages intermediate oil, tar, ultimate 
tar, and finally coke; that is, coke will not be formed 
unless cracking is carried beyond a certain definite 
point, and it results not directly from the decomposition 





of original compounds but from the progressive crack- 
ing of the tars formed during the decomposition of in- 
termediate oil beyond the “ultimate” stage. 

Figure 1 illustrates these relations. It will be evident 
that only a limited amount of gasoline can be formed 
in a single cracking step if coke formation is to be 
avoided. A large portion of the original charging stock 
will remain in the form of intermediate oils, which can- 
not be cracked further without at the same time degen- 
erating part of the tar formed into coke. The reaction 
could be carried, of course, to coke and gas as ultimate 
products. Sediment also appears in the residuum at 
some stage of the process. 


CYCLING CRACKING 

The amount of cracking allowable per cycle is not 
readily established, inasmuch as the nature of the stock 
entering a cycle will be an important factor. Less 
cracking per cycle can be permitted on stocks of high 
carbon-hydrogen ratio, such as topped crudes, than on 
light distillates if coke is to be avoided. It will also 
be apparent that, by reducing the amount of cracking 
per pass, the danger of coke formation can be quite 
definitely avoided. This may prove an aid in overcom- 
ing other unfavorable conditions that may exist in the 
cycle, such as excessive metal temperatures in the heat- 
ing element. 

The continuous removal of ultimate tar, gas, and 
gasoline, as produced, would be an ideal procedure, and 
would entirely eliminate the production of coke and 
result in a high yield of light products; but this pro- 
cedure does not appear practical, and other means must 
be sought. 

An approach to the continuous removal of the 
prdoucts of cracking is found in the practice of cycling 
with the removal of tar, gas, and gasoline after each 
cycle. 

It is evident that this practice cannot result in the 
maximum possible yields of gasoline without the forma- 
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FIGURE 1 
Progress of Reaction of Stock Through a Cracking vone 
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tion of coke. This is because a small part of the gaso- 
line produced early in the cycle will crack to produce 
some gas and some intermediate oils, and the final re- 
sult will be a loss of gasoline by recracking. Further, 
the tar that is removed will consist of a mixture of 
fractions that could yield gasoline, and ultimate tar 
which, if cracked further, will produce coke. Cyclic 
cracking can, therefore, only approximate the ideal 
process in which the ultimate tar is removed continu- 
ously as formed. 


CONTROL OF COKE FORMATION 

There are two elements common to most cracking 
processes: the coil heating element in which a certain 
amount of cracking takes place, and a second element 
in which the cyclic cracking is continued. This secon- 
dary element may serve as a separator for liquids and 
vapors and act incidentally as a digester, or it may be 
installed primarily as a digester to promote cracking. 

Coil: In the progress of the stock through the coil, 
the vapor and liquid are in a state of intimate mixture ; 
and, as a result, all increments of the stock remain in 
the coil approximately the same length of time and are 
subjected to the same temperature conditions. 

If a tarfree stock enters the coil and complete agita- 
tion exists, such tar as is formed will be subjected to 
cracking conditions the same time after its formation as 
the remaining fractions within this element. The aver- 
age time, then, to which the total tar leaving the coil is 
subjected will be considerably less than that of the other 
fractions, including the vapors (when taken as a 
group). From this standpoint, the coils appear favor- 
able for carrying out cracking reactions. 

The most basic control that we have over coke for- 
mation within the coils is found in limiting the amount 
of cracking per pass. This limitation has already been 
indicated in Figure 1. The design of the furnace, how- 
ever, may have a very marked influence on coke forma- 
tion through its control of metal temperatures. Ample 
heating surfaces set in a furnace, so designed as to dis- 
tribute the heat uniformly, will lower the maximum rate 
of heat input and result in lowering the maximum metal 
temperature. This condition will reduce the so-called 
“skin cracking,’ which may be a serious factor in crack- 
ing the tar content of the stock beyond the ultimate 
Stage. The velocity of the stock through the coil will 
also have a considerable effect on the results by influ- 
encing the degree of agitation and, therefore, the inti- 
macy of mixture of liquid and vapor. High velocities 
through the coil are evidently desirable. 

Digester: The stock entering the digester carries the 
tar produced in the coil, and to this is added such tar 
as is produced by the digestion step of the cycle. If a 
constant temperature throughout the liquid inthe di- 
gester is assumed, the degree of cracking to which the 
tar is subjected will depend upon the time it is held 
within this element. This time is greatly influenced by 
the volume of liquid and the concentration of the tar. 

Since separation of vapor and liquid takes place in 
the digester, the relative periods of time of the liquid 
and vapor within this element will be governed by their 
relat've volumes, densities, and rates of withdrawal. 
Figure 2 indicates how the liquid volume influences the 
relative time of liquid and vapor in the digester. Fhis 
curve is based on the assumed conditions of : 275 pounds 
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pressure, 830 degrees F., 12 per cent. gasoline and 1.2 
per cent. gas produced per cycle, and a total yield of 
60 per cent. gasoline based on fresh feed. 

With a concentration of 50 per cent. of tar maintained 
in the liquid, this curve shows that the relative time of 
the liquid to vapor in the digester varies from 65 to 7 
as the liquid content varies from 50 per cent. to 10 per 
cent. The concentration of tar in the liquid exerts a 
similar influence as illustrated in Figure 3. The curve 
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FIGURE 2 
Top. Influence of Per Cent of Liquid on Relative Time of 
Liquid and Vapor in Evaporator 


FIGURE 3 
Bottom. Influence of Tar Concentration on Relative Time of 
Liquid and Vapor in Evaporator 


is based on the assumption that the digester is held half 
full of liquid; and in this case, the relative time of the 
liquid to vapor varies from 65 to three as the concentra- 
tion of tar varies from 50 per cent. to 10 per cent. 
This marked influence of tar concentration on the rela- 
tive times of the liquid and vapor in the digester is due 
to the fact that the quantity of stock withdrawn as 
liquid increases, while the quantity of vapor decreases 
proportionally with the decrease in tar concentration 
Figure 4 represents a group of curves showing the 
influence of both the liquid level and the tar concentra- 
tion on the relative time of liquid to vapor in the di- 
gester. Figure 4-A shows the same group of curves on 
an enlarged scale to facilitate reading the smaller values. 
The time the tar content of the stream entering the 
digester will be held under cracking conditions is in ac- 
cordance with these curves. The tar formed progres- 
sively within the digester will, of course, be subjected 
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FIGURE 4 
Top. Group of Curves Showing Influences of Per Cent of 
Liquid and Concentration of Tar on Relative Time of Liquid 
and Vapor in Evaporator 
FIGURE 4-A 
Bottom. Same as Figure 4 with Enlarged Scale to Magnify 
the Lower Values 


to cracking for a shorter period of time which, on the 
average, will approximate one-half that of the tar orig- 
inally present. 

It is evident that relative time conditions existing 
within the coil cannot be readily approached in the di- 
gester. A reduction in the size of the digester will exert 
a beneficial influence by reducing the actual time—and 
degree to which the tar is cracked—by throwing more 
of the burden upon the coil. High pressures on the 
digester will tend to correct the unfavorable conditions 
by increasing the density of vapors and making it pos- 
sible to maintain lower concentrations of tar by the 
liquefication of lower boiling fractions. 

Two factors that enter and modify the apparent re- 
sults illustrated in Figures 2 to 4-A must be taken into 
consideration: First, the liquid in the digester is actually 
lower in temperature than the vapor, and the relative 
degree to which the tar is cracked will, therefore, be 
correspondingly less. Second, the liquid is in a state 
of agitation, with the result that some of the stock is 
discharged soon after its entrance, and conversely some 
of the stock remains in the digester indefinitely. 

The curve is plotted to show the fractional part of oil 
remaining in a reservoir in which complete agitation is 
maintained against time in units of average time. This 
shows that 60 per cent. of the Iquid is withdrawn before 
is has been retained one-half the average time; 36 per 
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cent. remains longer than the average time, and 13:4 
per cent. remains more than twice the average time. 
It is evident from this that orderly flow, such as may 
be obtained in horizontal elements, is advantageous ‘o 
the prevention of coke and sediment formation, because 
there is less liability of cracking any part of the tar 
beyond the ultimate stage. 


COMMERCIAL PLANT 

A plant which embodies the principles discussed is 
illustrated in Figure 6. This plant includes a furnace 
(A) of ample heating surface, in which the radiant heat 
is well distributed over a large number of tubes and in 
which high velocities are maintained. The evaporator 
(B) is of small cross-section, with provision for main- 
taining the liquid at a low level. This liquid has a com- 
mercial tar content of 35 per cent. to 40 per cent., and is 
withdrawn to a flash still (D) at low pressure where it 
is distilled by its residual heat. The commercial tar, of 
about 200 seconds Saybolt at 130 degrees F. is with- 
drawn from this still, and the vapors are condensed in 
heat exchanger (E). The condensate from this ex- 
changer passes to mixing chamber (F), to which the 
fresh feed is admitted. The mixed stocks from chamber 





FLOW DIAGRAM SHOWING A CRACKING PROCESS 
INCORPORATING FEATURES FOR THE CONTROL 
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Flow Diagram of a, Cracking Process Incorporating Features 
for the Control of Coke and Sediment Formations 





(E) are pumped through the exchanger to this system. 
The vapors from the evaporator pass to a fractionating 
tower (C), from which naphtha is drawn overhead and 
cycle stock from the bottom. The cycle stock and fresh 
feed are pumped to the furnace (A). 

A plant of this design will operate successfully on 
heavy gas oil or topped crude, with practically no forma- 
tion of coke, and will produce a tar with a sediment ap- 
proximately 0.3 per cent. to 0.5 per cent. The yield from 
a plant of this kind will be contingent upon the degree 
to which the tar is reduced by distillation. The quality 
of tar withdrawn will be dictated, as a rule by the 
viscosity required for blending and marketing purposes. 


PART 2. DESULFURIZER 

In most cracking plants, the naphtha is condensed in 
the presence of the gases produced in the process. 
Naphtha and gas are, therefore,.in equilibrium. The 
naphtha is saturated with fixed gases, including hydro- 
gen sulfide, and the gas with gasoline fractions, the 
saturation depending on the pressure and temperature 
under which the two products are separated. 

It was found that a substantial amount of the fixed 
(Continued on page 104) 
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A New Type of Cracking Unit 


By LUIS DE FLOREZ 
Consulting Engineer, New York, N. Y. 


Paper Delivered at Tenth Annual..Meeting American Petroleum Institute, Chicago, Ill., December 4, 1929 


HE customary classification of cracking in terms 

of liquid phase and vapor phase has persisted 

with more regard for tradition than for fact. 
In actual practice, a cracking operation producing .a 
gasoline bearing a resemblance to straight run products 
and accompanied by a realtively low production of 
process gas, is referred to as a liquid phase process 
without much regard to the relation of temperature and 
pressure. A vapor phase process, on the other hand, is 
customarily regatded as one producing highly unsatu- 
rated distillates and a relatively large proportion of gas. 
Common usage designates cracking operations more in 
accordance with the nature of the ultimate results than 
with the characteristics of processing, and thus tends to 
maintain the existence of a confusing and arbitrary line 
in the wide borderland which links so-called liquid phase 
and vapor phase cracking. 

A survey of existing practice reveals the interesting 
fact that products attributed to liquid phase and to 
vapor phase cracking can be produced within a tem- 
perature range of the order of 200°F. and a pressure 
range of about 300 pounds per square inch. Inasmuch 
as the characteristics exhibited by the products of a 
cracking operation are fundamentally dependent upon 
the temperature and the density maintained during the 
reaction time, limitation of the use of equipment to one 
class of operation does not seem justified. This consid- 
eration suggests the possibility of developing a crack- 
ing unit in which the factors of temperature, time, and 
pressure can be varied sufficiently to extend its opera- 
tion to the manufacture of products of either the liquid 
phase or vapor phase type. 

The desirability of such a development is evident. 
Cracking in the so-called liquid phase, at comparatively 
low temperatures, has been perfected as the result of 
a vast expenditure of energy and money, and has be- 
come an accepted and necessary means of manufactur- 
ing gasoline. So-called vapor phase cracking, on the 
other hand, at higher temperatures and generally lower 
pressures, has been considered, heretofore, less suited 
to the economic needs of the industry, in view of the 
relatively large productions of non-condensible prod- 
ucts which attend such processing. Under ordinary 
circumstances, it cannot compete in efficiency as a gaso- 
line process, but has received commercial consideration 
chiefly for the production of its anti-knock values to 
meet the growing demand for them in modern gasolines. 
It is re cognized that vapor phase cracking has merit, but 
the in’ustry has been reluctant to commit itself to large 
expenditures for highly specialized equipment, when 
the ability of such equipment to compete with standard 
Processing requires the consideration of variable con 
ditions such as: the market for the gas produced, the 


demand for anti-knock gasoline at a premium, and the 
absence of crudes with high natural anti-knock values. 


The advent of equipment capable of a wide range of 
results would permit commercial experiments with other 
operating methods without the financial hazard, thus 
removing one of the chief obstacles to progress in ex- 
tending the usefulness of cracking to fields which are 
not limited solely to the manufacture of anti-knock 
products. 


The problems involved in the design of a cracking 
unit capable of a wide range of operation are not merely 
of a structural nature; provision must be made to per- 
mit a more or less independent control of the operating 
factors, such as temperature, pressure and time, in 
order to bring about the required conditions to produce 
the type of results desired. These problems present 
many difficulties, none of which, however, precludes a 
practical solution if attacked with the clear understand- 
ing that cracking at various parts of the scale differs 
more in detail than in theory of processing. 

A solution to these problems has been found in the 
evolution of a design combining certain structural fea- 
tures and an operating cycle which can be balanced with 
widely differing rates of cracking per pass. The discus- 
sion of this design and its reduction to practice consti- 
tutes the subject matter of this paper. 


A cracking unit, embodying most of the character- 
istics sought, was erected at Bayonne, New Jersey, in 
1927, and has now been in operation for a little less 
than two years. The unit has a charging capacity of 
about 1000 barrels per day of heavy crude, and com- 
prises a heater of approximately 1500 square feet of 
effective surface, an expansion chamber and fractionat- 
ing tower 43 by four feet and about 2000 square feet 
of condensing surface. It has been operated principally 
on Venezuela crude as charging stock, with a few pe- 
rods of gas oil operation. Up to the present, it has 
functioned at the higher temperature ranges, which 
usually offer the greatest difficulty to continuous opera- 
tion with heavy charging stock and the most promise for 
the production of anti-knock distillates. The effect of 
varying temperatures and pressures has been studied, 
and it is proposed to continue the study of results, not 
only under extreme operating conditions but in the 
intermediate ranges as well. Obtaining reliable data 
involves long periods of operation under given condi- 
tions, which necessarily lengthens the task of research 
in the field of processing. The adaptibility and effici- 
ency of the equipment, however, has proved successfui 
beyond expectation, and has led to the construction of 
other similar units whose operation will sho-tly afford 
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FIGURE 1 


additional sources for commercial data to supplement 
the existing work. 

The operating cycle of the unit is broadly illustrated 
in the accompanying Figure 2, where A represents the 
heater, B a combined expansion chamber and frac- 
tionator, C an accumulator tank, and D a circulating 
pump for cycle stock. The charge enters the expansion 
chamber at E, where it comes in contact with the 
products discharged from the heater A, which enter the 
expansion chamber at F. The charge is heated by the 
products entering at F, and subjected to a cracking dis- 
tillation which causes the light vapors and recycle stock 
to ascend into the fractionator. The cycle stock is 
drawn off at an intermediate point G above the charge 
inlet, passing into tank C from which it is picked up by 
the circulating pump D, delivered under pressure to the 
heater A and, after heating, is discharged into the 
chamber B, completing the cycle. Naphtha and non- 
condensible gases are drawn off at the top of the frac- 
tionator at H, while the residuum or bottoms are drawn 
off at the base of the chamber at J. 

It may be considered that the unit effects cracking 
in two ways: primary cracking in the heater coil, and 
a secondary cracking in the base of the chamber B. 
The primary cracking is regulated by raising or lower- 
ing the outlet temperature of the heater, or by increasing 
or decreasing the circulation of the cycle stock. The 
secondary cracking, on the other hand, is regulated by 
varying the quantity of products retained in the base of 
the chamber and variations of pressure. 

The over-all cracking effect may be modified by the 
relative extent of cracking in the coil or in the chamber. 
One is, of course, not entirely independent of the other, 
but their proper combination permits sufficient variation 
to obtain the desired flexibility in the formation of va- 
rious kinds of products. When operating at high tem- 
perature and low pressure, virtually all the cracking 
takes place in the coil and, as might be expected, the 
resulting products are of the type attributed to vapor 
phase operation. As the pressure on the system is in- 
creased, more cracking can be accomplished in the cham- 
ber without coking, the effect of which becomes notice- 
able in the breaking of the viscosity of the residuum. 
Concurrently, the character of the distillate changes to- 
ward the type usually attributed to liquid phase crack- 
ing, the change becoming well defined when pressures 
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of 50 or 60 pounds are reached, the temperature condi- 
tions remaining constant. By gradually lowering the 
heater temperature and raising the pressure, the char- 
acter of the operation can gradually be changed to ob- 
tain results attributed to a liquid phase process. 

It is evident from the arrangement that a separation 
takes place in the base of the chamber B carrying the 
cycle stock, gasoline and non-condensible gas overhead, 
leaving the carbon-bearing residual products in the base 
of the chamber from which they may be drawn off at 
will. The cycle stock, which is composed of distilled 
charge and products requiring further cracking, is sub- 
jected to fractionation through bubble trays to eliminate 
any material which might deposit upon vaporization. 
This feature is requisite to high temperature operations 
and extremely desirable for low temperature work, as 
it permits the heater to function at all required tem- 
peratures almost indefinitely without the necessity of 
cleaning. The arangement also permits subjecting the 
heavier portions of any type of charging stock to what- 
ever extent of cracking may be desired, without re- 
course to the high pressures normally required when 
such products are cracked in a pipe coil. 


The cycle stock is not only cracked by its passage 
through the heater, but also serves as a carrier of heat 
to effect the distillation and cracking in chamber B. 
The heat requirements at this point obviously vary with 
the grade of charging stock, and the extent of the distil- 
lation and cracking to be performed. The heat require- 
ments is balanced roughly by the temperature of the 
heater discharge and the rate of circulation established. 


The extent to which these factors can be varied is 
somewhat limited by the extent to which it is desired 
to crack in the coil, and for practical operation it is 
found desirable to vary the temperature of the charge 
by preheat and to employ reflux to obtain an accurate 
balance. Experience has shown that this balance is not 
difficult to obtain, and that the permissible variation is 
quite sufficient to take care of any class of charging 
stocks, ranging from gas oil to topped crudes, and for 
operations at high or low temperatures. 


In cracking at very low pressures, it is interesting 
to note that the heat requirement, per pound of charge 
to the heater, is nearly double that required for usual 
pressure operations. Consequently the amount of heat 
delivered to the chamber B is considerably greater per 
unit of ceirculation. It is found to be in excess of that 
required for operation on gas oil, which means that 
cooling must be effected, resulting in a loss of heat. 
If topped crude is charged to the system, however, this 
heat is employed usefully in distillation and secondary 
cracking, making the process thermally more efficient, 
reducing the heat requirements to about the same figure 
as is normally found in ordinary pressure still work. 


Numerous heat balances have been made with differ- 
ent operating conditions, the result of which points 
clearly to the fact that the use of gas oil in high ten 
perature, low pressure treatment is an inherent disad- 
vantage thermally. Many schemes for heat exchange 
are possible, of course, but none can compare in sift 
plicity to the utilization of excess heat by direct contact 
with heavy products to perform useful work. This 
fact, taken in conjunction with the relative lower mat 
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CIAGRAM OF OPERATING CYCLE 
CEFLOREZ CRACKING UNIT 


FIGURE 2 


ket price of heavy charging stock, clearly points to their 
desirability for treatment in this manner. 

The Bayonne unit, which has been used to determine 
the characteristics of operation of the cycle, was pur- 
posely made extremely simple, and when first con- 
structed was not provided with heat exchangers or ade- 
quate gas recovery equipment. These features have 
been added to the design of units now under construc- 
tion and incorporated in Figure 2, which illustrates 
diagrammatically the physical arrangement of the equip- 
ment. This arrangement is virtually the same as the 
Bayonne unit with the exception of the chamber and 
fractionator, which have been separated into two towers 
for structural reasons, and the features mentioned 
added. 

As shown in Figure 2, the unit comprises a vertical 
tube heating element, a primary tower providing an ex- 
pansion chamber and recycle stock fractionating column, 
a secondary tower providing a cycle stock accumulator 
and a gasoline fractionating column, a condenser, a gas 
separator, and an absorption tower for the recovery of 
gasoline from the gas, together with such supplementary 
equipment, in the form of heat exchangers and reflux 
condensers, as may be necessary for efficient operation. 

The charging stock, after passing optionally through 
heat exchangers, is admitted to the primary tower, 
where it meets the products discharged from the heater. 
The resulting cracking distillation throws over into the 
secondary tower the recycle stock together with the 
gasoline vapors and process gas, leaving the heavy bot- 
toms from the charging stock in the base of the primary 
tower. From the reservoir in the base of the secondary 
tower, the recycle stock then passes to a circulating 
pump and is delivered, at high pressure, from the cir- 
culating line to the heating element. 


Control in both primary and secondary towers is 
effected by reflux, utilizing cooled recycle stock for the 
primary tower and cracked distillate from the gasoline 
condenser for the secondary tower. The process gas 
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released from the separator is passed through the ab- 
sorption tower, where the gasoline values are scrubbed 
out with a portion .f the cooled recycle stock. The en- 
riched absorption oil is then utilized as reflux for either 
the primary or secondary tower, as may be desired. It 
is to be noted that, if necessary, additional preheat may 
be given to the charging stock by utilizing a portion of 
the heater surface before admission to the primary 
tower. 

The practical operation of the unit is largely de- 
pendent on the control and the handling of the cycle 
stock to the heater and the separation of the vapors and 
liquids in the base of the mixing chamber. The quality 
of the cycle stock is maintained within definite limits 
by fractionation through bubble trays against a positive 
gas oil reflux and continuously observed in a sight glass 
placed on the control board. It has been found that its 
color can be relied upon to indicate its carbon forming 
properties which, coupled with its gravity, constitute a 
simple method of determining its character. It is drawn 
from the fractionator in a liquid state at a temperature 
of between 500° and 600°F., subjected to whatever 
pressure may be desired to force it through the heater, 
and then accurately measured through an orifice meter 
which permits control of its flow. By utilizing com- 
paratively high pressure drops, of the order of 300 
pounds per square inch, it is possible to pass it through 
the heater at very high velocity, which not only permits 
efficient heat transfer, but avoids any possibility of 
local heat or parasitic cracking on the walls of the tubes 
ieading to carbon deposit, particularly at high tempera- 
tures. The combination of eliminating material which 
might deposit upon vaporization, and the employment 
of high velocity, permit the heater to operate for in- 
definite periods without cleaning. 

The incoming vapors from the coil, containing in 
some cases entrained droplets of tar, are brought into 
intimate contact with the liquid in the base of the tower, 
where heat interchange and tar separation without en- 
trainment is obtained by centrifugal act:on. The cen- 
trifugal effect is obtained by admitting the heater dis- 
charge through a nozzle tangent to the walls of the 
chamber, setting up a rotation of both liquid and vapor 
which not only facilitites separation but actually creates 
more disengaging surface by giving the liquid a con- 
cave form. An efficient separation at this point is ex- 
tremely important, as the formation of carbon in the 
bubble trays would seriously reduce the operating time. 
The positive nature of this separation is evidenced by 
samples, drawn from the center of the mixing chamber 
beneath the bubble trays, and which are found to consist 
of translucent gas oil regardless of the character of 
charging stock processed. This arrangement not only 
permits the use of a smaller separating space, but avoids 
the possibility of forming carbon due to alternate wet- 
ting and drying of surfaces; likewise, it induces effi- 
cient heat transfer, permitting a higher temperature to 
be carried at the bottom without coke deposit, which 
is further inhibited by constant agitation. 


The design of the heating element is of outstanding 
importance in the combination to obtain the desired 
operating range of temperatures and pressures required 
of the unit. This element comprises a steel shell lined 
with fire brick, in which the tubes are disposed vertically 
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around the circumference of the inner wall. The burner 
is located at the base of the structure, causing products 
of combustion to travel upward through the radiant 
chamber, through the economizer section, passing be- 
tween the tubes in this section and thence through the 
superimposed air preheater to the stack. The air for 
combustion travels around the fire tubes of the air pre- 
heater and thence to the burner, which subsequently 
increases the temperature of combustion. The heat 
transfer to the oil tubes is effected mainly by radiation, 
which insures maximum heat transfer at all points 
under all firing conditions. The small economizer sec- 
tion acts also as a screen for the protection of the tube 
sheet of the air preheater. In all cases combustion con- 
ditions, with practically no excess air, are maintained, 
and the flame burst temperatures are carried as high as 
possible. It is practicable to do this, since the heat 
absorbing surface is so proportioned to the amount of 
fuel burned that a balance is obtained between the heat 
withdrawn from the surface and the heat input from 
the burner which permits only the tube walls to attain 
a chosen maximum temperature. In other words, the 
oil which is being pumped through the tubes absorbs 
heat at such a rate that a high differential is maintained 
between absorbing surface and the flame proper. There 
is no tendency for even an intense flame to overheat 
any one tube, since in this case all of the tubes are 
equilly spaced at a safe distance from the flame and 
perform substantially the same duty. At any duty less 
than the maximum for which the heater is designed, 
resulting tube temperatures will be reduced well below 
those permissible. 


This type of heating unit has the advantage that it 
makes possible the heating of the oil to high tempera- 
tures economically without overloading any one portion 
of the heating surface. Furthermore, the reduction of 
free oxygen in the combustion gases to a minimum 
prevents oxidation of the outer tube surfaces. By dis- 
posing the tubes vertically, the possibility of sagging is 
eliminated. The heater has structurally interesting ad- 
vantages, which need not be discussed in this paper. 

The unit, as a whole, is remarkably responsive to 
control, and once stabilized does not exhibit any ten- 
dency to become unbalanced. It can be actually put on 
stream within two hours of firing and is capable of long 
periods of continuous operation. An examination of the 
equipment after 600 or 700 stream hours indicates that 
much longer runs are possible, although at present it 
is the practice to limit their duration for the purpose 
of inspection. Adjustments for variation of charge are 
simple, and it has been found that the presence of 
water in the charge causes relatively little disturbance 
in the system. 

Perhaps it should be mentioned that the controls of 
the unit are entirely centralized on one board, and that 
the operation can be carried out by a single operator, 
although two are usually employed per shift for the 
sake of safety and to obtain data which is constantly 
required for general information. 


It will be evident that space does not permit re- 
counting in detail many of the interesting results ob- 
tained during the course of this work, and that con- 
stant experimenting with operating combinations will 
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furnish new and valuable data in a manner which «p- 
pears at presént unending. Neither is it possible to 
discuss numerous features whose combinations have 
been found to be vital to success. It may be said, how- 
ever, that future work does not contemplate change in 
equipment which has proven itself beyond question and 
represents today a new tool the varied uses of which 
will expand gradually. 

The following results are presented to illustrate the 
performance of the unit under various operating con- 
ditions, and to bring out certain facts which have been 
determined. These results do not represent best operat- 
ing conditions, but are chosen primarily for the purpose 
of comparison, and should be distinctly regarded in this 
light. The yield figures must be viewed as conservative, 
since it is known that two per cent. to four per cent. 
additional gasoline yield can be obtained by adequate 
stripping of the gas. 

Fuel consumption for the unit varies mostly with the 
character of the oil charged, particularly since it is 
based on fresh oil charged to the plant. In the case of 
Venezuela crude, the over-all figure for fuel has aver- 
aged between five per cent. and six per cent. of the oil 
charged, and includes both the gas burned and the small 
amount of oil fuel used in starting up. On gas oil the 
fuel consumption is of the order of 12 per cent., which 
appears higher on the charge basis; but, in view of the 
amount of processing and yields of the order of 60 per 
cent. instead of 30 per cent., it is about as might be 
expected. It is felt that the fuel consumption can be 
still further improved, and provision is being made in 
new designs to incorporate profitable heat exchange 
equipment. 

Table 1 illustrates the performance of the unit on 
three runs of approximately the same quantity of 
charge, under high temperature and different pressures. 
Run 25 was made at a temperature of 1,071° F., and 
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TABLE NO. 1 
Compzrison of Venczuela Crude Non-Pressure and Pressure 
Run 25 Run 29 Run 35 
Venezuela Venezuela Venezuela 
Crude Crude Crude 
See ey ae eae a ae ee Pe 400 607 719 
Temperature, deg. F. 

(heater outlet) 1,071 1,046 1,021 
ener WE SS. sos awickine sane 21 78 78 
Sg PPE err e: 19,422 20,124 19,804 
Charge, per cent sea we « OOO 100.00 100.00 
Yield 

Distillate, per cent ........ 23.71 32.02 26.10 

a eS a rns 700 6.00 5.75 
7, Enmore a8 16.71 26.02 20.35 

Residuum, per cent........ 69.07 58.64 62.70 

a eee ere 6.39 10.16 10.60 
Tests 

Charge 

Ye Ae Be: 9 ae 19.2 20.5 19.0 

Distillate 

|S SAE at ee 54.5 56.7 56.6 

End point, deg. F........ 393 392 364 

Color (Saybolt) ..;...... Yellow a +l 
Residuum 

A. P. I. gravity......>... 11.2 10.0 99 
Viscosity furol at 122 deg. F 703 297 32 





a heater outlet pressure of 21 pounds while runs 2) 

and 35 were made with slightly lower temperaturts 

and an average pressure of about 80 pounds. 
Comparing the runs, it will be noted that increase i 
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pressure has increased the yield of distillate and im- 
proved its quality, particularly with respect to color and 
treating propeities. The production of residuum has 
been materially decreased and, at the same time, the 
viscosity has been improved and the gravity reduced. 

Mention should be made of the increase of gas in the 
high pressure runs, which is directly due to more in- 
tense cracking and cannot be taken as a dependent effect 
of pressure. The charge stock in all three runs was the 
usual grade of Venezuela crude, which varies from 
192 to 20.5 A. P. I. The crude varies somewhat in 
gasoline content, as is shown by the percentage of 
straight run and cracked gasoline in the distillate. Run 
35 has been operated to produce a lower end po:nt 
distillate, which accounts for the difference in distillate 
yield figures from run 29. 

Experience obtained on the relative merits of run- 
ning at 80 pounds, and pressures of the order of one 
atmosphere, clearly indicates that better operating con- 
ditions are obta‘ned at the higher pressures with re- 
gard to the increase in distilalte produced, the decrease 
and improvement of residuum, and better quality of 
distillates. These considerations, combined with the 
fact that the anti-knock properties of the distillates have 
not been reduced with the increase of pressure, has led 
to setting aside low pressure operation at least for the 
present. 

Table 2 shows the performance of the unit on Penn- 
sylvania California gas oil, and Venezuela 


gas oil, 





TABLE NO. 2 
Comparison of Runs at Temperatures 
1,050-1,100° F. 


Pennsyl- Vene- 
vania California zuela 
Gas Oil Gas Oil Crude* 
80 Lb. 80 Lb. 80 Lb. 
Pressure Pressure Pressure 
Charge 
MS “Gr ingot Bateu yg Mose ae aes 1,070 1,631 1,345 
et OME ices eek eas 100.00 100.00 100.00 
Yields 
Distillate, per cent ........ 61.40 53.89 36.40 
Residuum, per cent ....... 7.90 18.70 56.00 
A, OOP COME i sdesccowekws 29.20 26.97 6.10 
Distillate 
AS ys eee ee 59.5 55.5 55.4 
end point, deg. F..5....... 416 412 403 
50 per cent point, deg. F.... 253 283 282 
Circulation 
AS ees See anes eae 34.6 28.1 26.3 
30 per cent point, deg. F... 509 502 514 
Charge 
—6 ee ee 40.0 32.4 20.1 
Initial boiling point, deg. F 430 456 149 
Per cent over at 392 deg. F None None 8.00 
0 per cent point, deg. F.... 546 516 ak 
Residuum 
met PS, eave soo ce oss 7.6 7.2 93 


Viscosity furol at 122 deg. F 280 280 165 


—_—_ 








crude. In order to obtain comparisons, these figures 
were taken from test periods of operation during runs. 
The figures on gas oil represent composite results on 
various operating periods, and are not as favorable as 
mght be expected from continuous operation under best 
conditions. They are useful, however, as they are 
indicative of the order of results. 

Both Pennsylvania and California gas oil have been 
tin to coke by returning the bottoms to the charging 
‘tock, and under these conditions it was found that 
yields of distillate could be increased but that gas yields 


sPeric 1 taken between 500th and 550th hour of operation. 
McCoull, Trans. Soc. Auto. Engrs., 23, 63, (1928.) 
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rose out of proportion to the additional amount of d’s- 
tillate made as the bottoms became reduced to coke. 


Perhaps the characteristic of greatest interest in higli 
temperature distillates lies in their anti-knock proper- 
ties, and constitutes one of the chief reasons for oper- 
ating in this range of temperature. It is generally found 
that the anti-knock values of distillates increase with 
operating temperatures. The increase is very rapid up 
to a certain point, and then less marked. Since the in- 
crease in operating temperatures is usually attended 
by an increase in process gas, the anti-knock values are 
sometimes associated directly with increased gas pro- 
duction. It has been found that such is not necessarily 
the case; and, whereas the production of gas may in- 
crease indefinitely, the anti-knock values do not. 

One of the difficulties of experimenting with anti- 
knock values lies in the difficulty of obtaining accurate 
ratings for distillates. For the purpose of this work, 
the anti-knock ratings have been obtained mostly by 
The Texas Company rating.’ In this scale, Pennsyl- 
vania gasoline is rated zero and commercial anti-knock 
gasolines about 25. It has been our experience that 
these ratings were more comparable between 20 and 30, 
and it has been the practice to dilute samples with 
known mixtures in order to obtain ratings within these 
limits. : 

An illustration of this method will be seen in Table 
3, which shows an analysis of the blend stocks No. 1, 
2, 3, and 4; No. 1 being straight run Venezuela gaso- 
line; No. 2 cracked distillate formed at the normal gas 
rate which is about 10 per cent. of the charge; No. 3 
at 132 per cent., and No. 4 at 150 per cent. of the 
normal gas rate. These samples have approximately 
the same end point and gravity, and all the cracked 
samples contain a certain percentage of straight run 
which has been estimated as shown. These stocks were 
blended as shown in Table 3, and anti-knock ratings 
obtained. It will be noted that the anti-knock ratings 
on the cracked samples themselves are approximately 
alike; viz., of the order of 33, and that this condition 
follows with diluted samples. It also shows that with 
plant straight run gasoline, such as obtained at Bayonne, 
a mixture of 25 per cent. of cracked distillate with 75 
per cent. of straight run Venezuela will give anti-knock 
ratings for the blended product which compare satis- 
factorily with commercial requirements. 

It will be evident from these results that anti-knock 
values of distillates are not commensurately increased 
with gasification beyond the normal rate chosen, which 
may be considered a desirable limit for operating on 
this charging stock. 

Anti-knock values of distillates depend greatly on 
the character of the origin of the charging stock. Charg- 
ing stocks derived from crudes which contain gasolines 
of favorable anti-knock properties will yield distillates 
with better anti-knock value than a charging stock ob- 
tained from crudes containing gasolines with inferior 
detonating characteristics. It is also noticeable that 
anti-knock values are not evenly distributed throughout 
the distillate. In the case of Venezuela crude, for in- 
stance, distillates with low end point of the order of 
350°F. are substantially superior to those of 400 end 
point. 

Table 4 shows a comparison between samples of 
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TABLE NO. 3 ; 
D:stillation of Blend Stocks Produced at Varying Gas Rates 
from 21.3 Gravity Venezuela Crude 
Sample No. 1 2 3 4 


Gas rate (orifice meter / Venezuela 

differential) ......... Straight 40in. 70in. 90in 
Per cent of normal..... Run 100 132 150 
ge Rs ea 53.5 54.4 54.2 52.9 
Initial boiling point, deg. k. 112 100 96 102 
End point, deg. F........... 418 393 397 399 
Per cent over at 221 deg. F. 19 22 21 20 
Per cent over at 284 deg. F. 49 51 51 50 
Per cent over at 392 deg. F. 93 94 93 93 
50 per cent point, deg. F.... 286 282 282 284 
Per cent recovery .......... 97 95 95 95 
Str. run per cent of charge... ... 7 7 7 
Str. run per cent of dist..... 100 25 25 25 
Cracked per cent of dist..... 0 75 75 75 
Anti-knock rating .......... 15 32 33 33 

Blends 
E gS 
f awe 
“~s Ye 
be oe ro ae 
ars oY Y 
= Bwo aa MH 
E See S38 2s 
a Y¥5o Vn ESB 
ON Ln I tO <m% 
5 62.50 50 percent No. land 50 per cent No. 2 37.50 30 
6 62.50 50 percent No. land 50 per cent No.3 37.50 31 
7 62.50 50 percent No.land 50 per cent No. 4 37.50 30 
8 81.25 75 percent No.land 25 per cent No.2 18.75 28 
9 81.25 75 percent No.land 25 per cent No. 3 18.75 28 
10 81.25 75 percent No. land 25 per cent No. 4 18.75 28 
Gas Rates 
Oil Per Cent 
Gas Rate Circu- Equiva- of Oil 

Per Cent Meter lated M lent Circu- 

Normal Rates Bbl. Cu. Ft. — Bbl. lated 

100.00 40 in. 1104 265 75 6.8 

132.00 70 in. 1104 350 99 9.0 

150.00 90 in. 1104 397 113 10.2 

TABLE NO. 4 
Effect of Pressure on Character of Distillate 
100 
15 Lb. Per 80. Lb. Per Lb. Per 
Sq. In. Sq. In. Sq. In. 
a 2? Tc erevity..... 52.7 52.9 52.7 53.8 57.1 
Initial boiling point, 

EM re es gg 107 104 120 100 98 
End point, deg. F... 397 380 406 390 371 
50 per cent point, 

MIE art oad Kp +0 274 276 300 284 248 
Color (Saybolt) .. Yellow Yellow +7 0 +15 
Gum (copper dish) . 604 576 or 207 110 
Gum (after dilution 

with equal volume 

of straight run gas- 

NE Roth On drone aoe sata “Sit Ie ee 13 
Anti-knock rating... 32 33 32 33 35 





distillate made at 15 pounds, 80 pounds, and 100 pounds 
per square inch pressure, with approximately constant 
operating temperatures. It will be noted that the anti- 
knock values of all these samples are approximately the 
same, actually showing some improvement in the 100 
pound pressure sample. This, however, must be modi- 
fied by the consideration of the’ lower end point which 
would normally give higher anti-knock rating. It will 
also be noted that the color of the samples has been 
improved by pressure operation, at the same time the 
gum content has been reduced. It has been generally 
found over long periods of operation that pressure of 
the order of 80 to 100 pounds has reduced the gum 
content of distillates from 500-600 to 100-200. These 
results, together with others, indicate that operating 
under pressures of the order of 100 pounds is not ap- 
preciably detrimental to anti-knock values as is some- 
times believed. 

The treat‘ng of distillates formed at temperatures of 
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about 1050°F. and moderate pressures can be accom- 
plished much more readily than with those formed at 
low pressures and equal operating temperatures. The 
pressure distillates can be treated with six pounds of 
acid to make a satisfactory finished product. In this 
connection, it has been found that about 25 per cent. of 
such distilaltes requiring no treatment beyond alkali 
wash and sweetening. This portion of the distillates, 
which contains the lower boiling fractions, can be readily 
segregated and the acid treatment confined to the heavier 
portions, which suffer less from vaporization in refining, 
This method of handling distillates also results in bet- 
ter anti-knock properties in the finished product. 

In the treatment of distillates, it is somewhat difficult 
to arrive at what constitutes a satisfactory finished prod- 
uct, particularly from the point of view of gum content. 
The usefulness of the copper dish gum test is generally 
distrusted, and there is no doubt that the accepted stand- 
ard imposes unnecessary conditions on distillates of 
this character. 

The purpose of most anti-knock distillates is to find 
their way into blends of straight run gasoline, and the 
mere diluting of such distillates effects a very marked 
reduction on the gum content of the whole. Thus, dis- 
tillates which may contain gums to the extent of 500 
or 600 when diluted to 50 per cent. with straight run, 
show a gum content of the order of 30 to 60 on the 
copper dish tests. If, therefore, blends are to be made 
of the order of 50 per cent. or less of cracked distillates, 
this phenomenon should be taken into consideration, 
and the requirement for gums on the cracked blend 
stocks need not be made so stringent as to require ex- 
cessive treating, which usually tends to destroy anti- 
knock values which have been laboriously manufac- 
tured. If the industry is interested in obtaining anti- 
knock values from cracked distillates, progress will be 
accelerated by an intelligent consideration of allowable 
limits for certain properties inherent in distillates of this 
character. 

One of the main objectives of the development, which 
has been briefly reviewed in the foregoing, has been to 
study the commercial possibilities of producing anti- 
knock distillates by cracking. In view of the immense 
scope for research in this field, it seems presumptuous 
at this time to voice definite conclusions with regard to 
the most favorable operating conditions required for 
commercial operations, which must necessarily involve 
economic considerations as well as technical ones, and 
must vary greatly with charging stocks available. 

Results obtained have justified the belief that crack- 
ing low grade charging stocks at temperatures of the 
order of 1050°F. is practical and economical, even 
when process’ gas is valued as fuel. They ‘have also 
clearly shown that it is feasible to build a cracking unit, 
at moderate cost, which will operate effectually om 
widely differing charging stocks and under widely vaty- 
ing operating conditions. This accomplishment is of 
major importance, as it furnishes a practical and con- 
servative means of establishing an actual criterion of 
values between results of ‘processing. In its present 
form, the unit not only satisfies the variable require 
ments of refinery operation, but constitutes a safeguar 
to the commercial experiments essential to progress in 
extending the useful range of cracking. 
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Bright Stock Manufacture 


By R. D. EVANS 
Independent Oil and Gas Company, Tulsa, Oklahoma 


Paper Delivered at Tenth Annual Meeting, American Petroleum Institute, Chicago, Ill., December 5, 1929 


process is very generally known, and is used with 

stocks varying through wide specifications. The 
steam refined stock, after acid treatment, is not neutral- 
ized before applying the decolorizing agent, as is the 
case in the percolating method. 

To determine the effect of free acid in the treated 
stock with respect to the decolorizing and neutralizing 
value of the clay is the purpose of this series of tests. 
The steam refined stock was produced continuously in 
a battery of seven stills from an Oklahoma green crude 
of the following characteristics: 


To manufacture of bright stock by the contact 


NI, PAs Fe. econ cn ces te eecen 38.5 
Color, in % in. Lovibond cell in 10 per 

cent water-white naphtha solution... 100.0 
Basic sediment and water.......... Trace only 


This crude produced 19 per cent steam refined stock 
which tested as follows: 


he al gee DE ne ee rar vee 21.5 
Pa, eee Ps. os eee ales 525 
Re ae Sea peR oe ND y beaar yh gy 605 
Vinnoeity, at Zi Gee. Fa occ ces cps 205 
gk Aree 
Carbon residue, per cent. ............ 4.0 
Color, in % in. Lovibond cell in 10 per 

cent water-white naphtha solution... 600 
Tar (Holde method), per cent. ....... 0.4 


Acid treating is the next step involved in the manu- 
facture of bright stock, and sulfuric acid is universally 
used. This is a source of endless trouble and expense. 
There are almost as many different procedures of treat- 
ing as there are refineries handling acid treated stocks. 

Temperature, gravity, and strength of acid, number 
of “dumps,” quantity of oil treated, time of blowing, 
settling time, etc., vary as the steam refined stock varies, 
and the subsequent method of finishing to bright stock. 
Some stocks can most economically be treated with 66 
Baume acid, while others react best to 98 per cent. acid. 
In some stocks, the reaction with 98 per cent. acid is 
So violent that the stock boils over; consequently, a 
weaker acid only can be used. In general, with 98 per 
cent. acid, the loss due to sludge is much greater; but a 
lighter colored acid-treated oil can be obtained which 
requires less clay to make a given color. Generally, a 
more efficient treatment is obtained with a definite quan- 
tity of acid if the acid be applied in two ar three dumps, 
settling after each application and drawing off the sludge 
before applying the next dump. This efficiency, how- 
ever, is somewhat offset by a slight increase in sludge 
loss ; not being due mainly to more sludge produced, but 


largely to the steam refined stock drawn off with the 
sludge in performing two or more clean “draw-offs’’ 
instead of one. 


TREATING TEMPERATURE IMPORTANT 


Temperature of treating is also of prime importance ; 
as the lower the temperature, the more decolorizing 
value the acid has. Also it is advisable to treat at the 
lowest temperature consistent with obtaining an intimate 
contact between the acid and oil. There is, however, a 
minimum temperature for each grade of stock below 
which the viscosity of the oil is so great that settling is 
retarded (in some cases the pepper will not settle) to 
such an extent that part of the sludge goes back into 
solution, thereby losing color. This is the manner in 
which time is an important factor. The reaction be- 
tween sulfuric acid and asphalt is not irreversible, and 
after a time the acid treated oil has a tendency to redis- 
solve some of the sludge. Every treater of heavy oils, 
no doubt, has experienced trouble with his treat forming 
a “biscuit,” i.e., all or part of the sludge after settling 
rises to the top in a foamy mass. This condition is 
usually met with in batches treated too hot, or when the 
sludge remains on the oil too long. It is possible that it 
is due to a secondary reaction with the liberation of 
gases forming a light foamy mass. At times, this mass 
will break and settle of itself ; at other times, it becomes 
necessary to reblow. On the other hand, if the settliag 
period is too short, the loss in drawing the sludge is 
larger; also in contacting, the oil requires more clay to 
neutralize the unsettled acid and to remove the sus- 
pended sludge and pepper. 


Overblowing produces oxidation with a more diffi- 
cult oil to contact ; while insufficient blowing is a waste 
of acid in that, unless the acid is thoroughly and uni- 
formly mixed, all the acid will not enter into the re- 
action. This requires more acid than is necessary; or 
else color is sacrificed. 


TREATMENT DETERMINED BY TRIAL 


From this partial list of factors, one can readily see 
that the optimum conditions for treating a given stock 
can be determined only by trial and by the experience 
and intelligence of the treater. The best procedure on 
any grade of stock is to obtain intimate contact, at the 
lowest consistent temperature, with removal of the 
sludge produced as quickly as possible. In order to get 
the best results, some refineries treat their stocks in va- 


rious percentage solutions of naphthas or kerosenes. 
There is a large amount of research being conducted 
along the lines of continuous treating and removing the 
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sludge by centrifuging. This method of treating has 
great possibilities for more economical treatment and 
product:on of a higher grade of acid treated stock. 


The amount of free acid remaining in the treated 
stock can be controlled to a large extent by blowing. 
The best procedure of doing this is to check the acidity 
of the treated stock in the laboratory after drawing 
off the sludge. If the acidity is high, then additional 
blowing will in most cases reduce it. With additional 
blowing, the color has to be watched carefully, for it is 
possible to overblow to the point where oxidation takes 
place and the color begins to darken. For this reason, 
it is not practicable to reduce the acidity to a minimum 
on some batches, as the increased color will more than 
offset the advantage gained by a slight decrease in 
acidity. 

The stock selected for this experiment was a sample 
from plant operation, treated with 98 per cent. acid in 
two dumps; the first of 14 pounds and the second of 
16 pounds. This gave a sludge loss of 30 per cent. and 
an acid treated stock of 30 color in one-quarter-inch 
Lovibond cell in 10 per cent. solution. 


RESULTS OF EXPERIMENT 


In each determination, 1500 cc. of acid treated steam 
refined stock was used, and contacted 500°F. with 15 
pounds of pulp clay per barrel, with results as follows: 


Free Acid in 
Bright Steck 


Color of 
Finished 


Free Acid in 
Acid Stock 


Per Cent. Bright Stock Per Cent. 
No. 1 0.265 7/8 Neutral 
No. 2 0.370 7/16 0.004 
No. 3 0.449 9/16 0.004 
No. 4 0.582 WA 0.003 
No. 5 0.738 ¥% 0.005 
No. 6 1.217 4 0.009 
No. 7 1.575 4 0.010 
No. 8 1.808 Dark 0.014 
No. 9 2.127 Dark 0.023 


In experiments on No. 8 and 9, the contacted oil was 
too dark for testing on the Tag-Robinson colorimeter. 
No. 8, however, showed a very light green cast. No. 9 
was much darker, and was beginning to show a notice- 
able blue cast. 

To determine the effect of additional clay on stocks 
of the same acidity, another series of determinations 
was made using 20 pounds of pulp clay per barrel: 


Free Acid in 
Bright Stock 


Color of 
Finished 


Free Acid in 
Acid Stock 


Per Cent. Bright Stock Per Cent. 
No. 1 0.265 ly Neutral 
No. 2 0.370 1-1/16 Neutral 
No. 3 0.449 1-3/16 0.002 
No. 4 0.582 1% 0.003 
No. 5 0.738 4 0.003 
No. 7 1.575 7% 0.002 
No. 8 1.808 5/16 0.007 
No. 9 2.127 Dark 0.016 
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No. 9, like No. 8 and 9 in the first series of de- 
terminations, was too dark for testing on the Tag-Robin- 
son colorimeter. The color, however, of No. 9 of this 
series, using 20 pounds per barrel, very closely approxi- 
mated that of No. 8 of the first series with 15 pounds 
per barrel. 

In the tests, the acidity of the original sample (No. 1) 
was 0.265 per cent. To obtain the acidity shown in the 
other samples, the necessary amount of sulfuric acid 
was added. Upon the addition of acid, there was no 
change in color, and the determination of free acidity 
checked the calculated amount added within the limits 
of error. This check was taken to determine whether or 
not the acid remained as free acid or reacted with the 
stock. 


CONCLUSIONS 


Summarizing the above, we believe the following 


conclusions are justified: 


1. There is a direct relation between the acidity of 
the acid treated steam refined stock and the color ob- 
tained in the finished bright stock. Using a given amount 
of clay, the color obtained on the finished bright stock 
is darker as the free acidity of the acid treated steam 
refined stock increases. 

2. The adsorption value of the clay is not 100 per 
cent. selective. It is generally believed that the clay has 
a selective adsorption for the acid. From the above, it 
appears that this is true to a limited extent. However, 
it will be noted from the above that a bright stock of D 
color, or better, can be produced and still leave a rela- 
tively large amount of free acid in the finished bright 
stock. The acidity of the finished bright stock will vary 
in proportion to the acidity of the treated steam refined 
stock. 

3. To produce a bright stock which is neutral froma 
steam refined stock high in acidity, it is necessary to 
make a much lighter color than may be desired. For 
example, a neutral bright stock of seven-eighths Tag- 
Robinson color is desired. If the acid treated steam re- 
fined stock contained approximately 0.265 per cent. free 
acid, it could be made with 15 pounds of this pulp clay. 
Whereas on the other hand, if the stock contained ap 
proximately 0.370 per cent. free acid, it would requife 
20 pounds of pulp clay to neutralize completely, with 4 
finished color of 1-1/16. 


The above determinations have been conducted using 
only one kind of clay. However, our experience with 
several other grades of clay tend to bear out the above 
conclusions. We have, however, investigated some clays 
which show high efficiency in neutralizing value but 
practically no decolorizing properties. In plant opera- 
tion, the color is approximately 30 per cent. better that 
that obtained in the laboratory. 
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Wilcox Plant Offers Some 
Ingenious Devices 


Wilcox Oil & Gas Company in what is known as 

the Wilcox or South field, is processing natural 
gas from the pool which was discovered by the own- 
ers. The plant was designed and installed to process 
12,000,000 cubit feet of gas which has an average gas- 
oline content of sixty-five hundredths of a gallon per 
thousand feet, and which gasoline differs from the 
usual Panhandle area production in that it carries no 
hydrogen sulphide. The plant is located on the Worley 
ranch. Production depth ranges from 2900 to 3100 
feet. 

Natural gas passes into the booster plant, located 
adjacent to the absorption plant equipment from both 
the east and west sides of the field. Both incoming 
gas lines are equipped with double scrubber tank equip- 
ment, one scrubber being auxiliary. These scrubbers 
are manifolded so that in the event of one becoming 
fouled due to the knocking out of a quantity of oil 
from the field, the second tank is immediately placed 
in service while the first is being cleaned. 

After scrubbing the gas passes into the booster plant. 
Ten Bessemer engines and compressors comprise the 
equipment used, four of which are 165 horsepower, 
four 80 horsepower and two 50 horsepower. Gas is 
received at no pressure and boosted to 35 pounds for 
discharging through the absorption equipment. 


} HE Pampa, Texas gasoline plant of the H. F. 


Incorporated in the design of the Wilcox booster 
plant is a rectangular concrete muffler which lies back 
of the engine room and of equal length of the plant. 
This duct is five feet deep and four feet wide, covered 
with concrete on top, but provided with two large man- 
heads, one at each end, so that workmen can easilv 
get into the muffler when necessary for cleaning or 





Interi.r of power house. The five boilers are under automatic 

contr. !. Three small gas lines from header take fuel to each 

of the three sections of Perfecto burners to allow individual 
regulation 


At each end of the muffler a large tile stack is in- 
stalled: from which the. steam and -exhaust. gases 
emerge in a steady flow. There are two series of 
baffles placed in the muffler, installed diagonally to 
the rear wall which serve to deflect the blast of ex- 
haust gases to each end of the muffler and to each 
stack. Water is passed into the exhaust lines of each 
engine at the point where the hot gases leave the 
machine. The muffler is provided with drains to 
carry away any water which may not vaporize. Dur- 
ing the past two years the device has been in con- 
tinuous service without inspection. The covering of 
concrete is kept sufficiently warm that lubricating oil 
for the plant is placed upon it and kept fluid for easy 
handling. 

Compressed gas leaving the compressor room header 
is taken through a lube oil trap, where any. entrained 
oil is removed, and then through Braun gas cooler 
equipment; flowing then through a small surge tank, 
through a meter, and into the two absorbers. Passing 
out of the absorbers the lean or residue gas is taken 
through scrubbers and again metered before being con- 
ducted to the carbon black plant of the Western Car- 
bon Company. 

The entire absorption plant is Braun equipment. For 
control of temperatures Foxboro automatic recorder 
controllers are used. 


ELECTRICAL EQUIPMENT 


There are no belts or shafts used in the operation 
of the Wilcox plant. Transfer pumps for handling 
lean and rich absorption oil are Dean-Hill three-inch 
centrifugal type, driven by Wait 12 horse power steam 
turbines. Three pumps are installed, one for lean, one 
‘or fat oil, and one being auxiliary. Water pumps are 





Details of the warning whistle device installed in hot well to 
warn operators that water level in well is rising 
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six inch Dean-Hill centrifugals, driven by Wait, 45 
horse power steam turbines. The light plant is also 
driven by Wait steam turbine, 12 horse power. A 
Burke electric generator, 125 volts, 15 K. W. All ex- 
haust steam from the turbines is conducted through a 
header line back to a Braun steam condenser and re- 
turned direct to the boiler feed water tank. Water 
from the two 65 foot wells on the plant yard is first 
treated through a zeolite softener before going to the 
feed: water tank. 


The power house consists of five horizontal return 
tubular boilers of conventional oil field type but which 
differ from the usual installation in that they are sub- 
jected to accurate automatic control and for this rea- 
son do not require the employment of a boilerman. The 
boiler furnaces or fire boxes are equipped with Sonner 
Perfecto burners, using three sections to each furnace. 
Each section receives its fuel through a separate small 
inlet line, which permits the careful control of flame 
height. The flame height of the back section, for ex- 
ample, is maintained at lower level than the two fore- 
most flames so that no flame meets the crown sheet. 


The rate of firing or gas consumption is controlled 
by a Foxboro automatic recorder controller, which is 
actuated by the raising or lowering of steam pressure 
in the steam header line. If the steam is lowered in 
pressure, for example, the control device permits more 
fuel to pass into the burners, increasing the tempera- 
ture of the fire and subsequently raising the steam pres- 
sure to that which is required. Working in conjunc- 
tion with the gas regulator and controlling the volume 
of water passing into each boiler, the Copes feed water 





Exchanger, cooling and distillation equipment laid out in compact and easily accessible 


design. 
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Booster plant in background 
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regulators are employed, on both the boiler water inlet 
line and the boiler feed pump. 


HOT WELL WARNING WHISTLE 

The hot well into which all of the water returning 
from the engine jackets flows continuously, is located 
in the center of the plant yard and consists of a square 
concrete basin. From this well the water is picked up 
by one of the turbine driven centrifugal pumps and 
discharged over the cooling tower. The well is not 
exceedingly large and water must be removed from it 
at about the same rate at which it enters. In the event 
of the pump losing suction or steam variation trou- 
bles, the pump may be stopped or slowed down to the 
extent that the hot well might overflow with subsequent 
loss of water and muddying of the plant yard. To 
eliminate the-waste of water one of the men built and 
installed a warning whistle device. 

A rectangular float device is placed in the hot well 
to hang at a predetermined level. Whenever the 
water level rises in the well it meets the float and 
forces it upward. When this occurs a lever is low- 
ered which causes the whistle valve to open. The 
whistle was home-made of one inch pipe. While 
this whistle operates with natural gas which is piped 
from a nearby line, it might also be operated by com- 
pressed air, or gas at plant operating pressures. The 
blowing whistle calls the plant operative’s attention 
to the fact that the danger level has been reached by 
the rising water in the hot well. This warning oc- 
curs 15 minutes before the well will overflow, which 
has proven to be ample time for either starting the 
pump again or to get the auxiliary equipment in 
service. 
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Fluctuating Gas Yield Handled in 
General Petroleum Plant at 
Santa Fe Springs 


By BRAD MILLS 


| , 7 ITH a capacity of 140 million cubic feet daily, 
General Petroleum Corporation’s combination 
low and high pressure absorption plant at 
Santa Fe Springs rates among the most efficient in- 
stallations on the Pacific Coast and has been designed 
to operate under varying conditions in a field which is 
famous for fluctuations. 

There are two systems within the one plant—a high 
pressure and low pressure system, each operating prac- 
tically independent of the other, and one taking the gas 
from the old, shallow wells and the other operating ex- 
clusively on gas from the high pressure, deep zone wells. 

When it was evident that the deep zones were to be- 
come major factors, the company started the high pres- 
sure system now in operation. It was not completed 
until after the actual peak of gas production had passed 
and never actually operated at extreme capacity. When 
completed, however, it took as high as 120 million cubic 
feet of gas from the high pressure wells for a short 
time. 

The low pressure system now in use was built around 
an old plant and still uses many of the installations com- 
pleted several years ago. New compressors have been 
installed throughout and other improvements made all 
through the system. 

Some of the installations, as the boiler plant, are com- 
mon to both the high pressure and low systems, but on 
the whole the two systems operate independently. 

Soon after the plant was completed, both the low and 
high pressure systems were taking around 125 million 
cubic feet daily. The gas from the Buckbee and Nord- 
strum zones was much leaner than that from the upper 
zones, the maximum plant extraction running about 
147,000 gallons. Gasoline content increased slightly as 
the volume dropped, but a gallon and a half to the 
thousand was about the best average. 

In the high pressure system, no compressors are re- 
quired. Gas from the field goes through three 8-foot 
by 20-foot Campbell scrubbers and directly to the high 
pressure absorbers at about 55 pounds pressure. The 
Braun type absorbers are capable of working up to 150 
pounds pressure. 

Pressure on the absorbers is great enough to force the 
oil into the vent tanks. The combination surge and 
vent tanks are the company’s own design. Each is in 
reality one tank but operates as two. This arrangement 
Saves time, space and expense. 

The fat oil then goes through the heat exchangers, 
picking up some of the heat from the lean oil leaving 
the sills. It then goes to the pre-heaters before reach- 
ing the stills. The fat oil reaches the stills at about 
350 F., but the still temperature is kept at about 335 


F. Three 10-foot by 30-foot stills are used in the high 
pressure system. They are of the latest type, two hav- 
ing been built by Braun and one by Badger. The steam 
pressure to the still is about 140 pounds, while less than 
50,000 pounds of steam is used each 24 hours. The 
saving in steam alone over the old type installation is 
appreciable. 

_The end point of the gasoline is controlled by pump- 
ing reflux from the rundown de-watering pot back to 
the top of the still. 

Vapors leaving the top of the still go to the condens- 
ing coils in the cooling towers, dropping into the run- 
down de-watering pot. . 

Water is circulated in the cooling towers by DeLaval 
steam turbine pumps, while gasoline is pumped into the 
storage tanks by the same type of pump, both operating 
on a single shaft. This arrangement reduces the total 
pumping cost to a low figure. 

The lean oil leaving the stills goes through gravity 
heat exchangers to the surge tanks. It is then picked 





Distillation units each provided with control instrument 
panel near its base 
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View of General Petroleum Corporation’s Santa Fe Springs plant from the cooling tower 


up by the lean oil pump and discharged through the 
remaining heat exchangers before going to the coils in 
the cooling towers. From the cooling towers it is re- 
turned to the absorbers. All of this process is com- 
pleted with the initial pressure on the lean oil pumps. 


Three 3-stage lean oil pumps of the centrifugal type 
are used. They will operate up to 250 pounds pressure 
and are circulating oil at the rate of 560 gallons per 
minute at 210 Fahrenheit. The fat oil pumps are on the 
same shaft. This arrangement effects a distinct sav- 
ing in the circulation of both fat and lean oil. One 
combination is constantly held in reserve. DeLaval 
turbines and centrifugal pumps are used. 

The low pressure system is using much equipment 
installed in the original plant several years ago, but has 
proven efficient in handling gas under present condi- 
tions. About eight million cubic feet is being handled 
by this system. 

A total of 14 175-horsepower, Type 80 Cooper com- 
pressors have just been installed for handling the low 
pressure gas from the upper zone wells. 


The gas is picked up by the compressors at 15 inches 


vacuum and discharged at about 38 pounds. It is sent 
through Braun coolers to the static towers. The in- 
stallation includes 10 36-inch by 60-foot static towers 
which were designed a few years ago by General Pe- 
troleum Corporation. The gas is sent into the bottom 
of these static towers, while the lean oil enters at the 
top. The rich oil leaves the bottom of the towers and 
is sent to the vent tanks. 

The fat oil pumps take suction at the vent tanks and 
discharge the fat oil through the heat exchangers to the 
pre-heaters. It then goes to the stills which are the 
company’s own design. 

Lean oil leaving the still goes through the heat ex- 
changers, through the cooling coils in the tower to the 
surge tanks. The lean oil pumps take suction in the 
surge tanks and discharge to the static towers. 

Vapors of the stills go to the primary and secondary 
dephlegmators, then pass off to the condensers. They 
are then transferred to the rundown de-watering pot 
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and to the storage tanks in the 
form of gasoline. 

The re-building and enlarg- 
ing program carried out by the 
General Petroleum Corporation 
necessitated several  installa- 
tions which weuld benefit both 
the low and high pressure sys- 
tems. One of the older type 
Braun cooling towers has been 
placed in use for cooling the 
water only. 

The boiler plant has been en- 
larged, now containing two 
Sterling and eight Hiene 250- 
horsepower boilers. They op- 
erate at 150 pounds pressure, 

Three late type Braun cool- 
ing towers are used for the 
vapors and oils in both low and 
high pressure systems. 

A careful check is kept on 
both the incoming and outgoing gas. An elaborate 
manifold installation has been completed, orifice meters 
having been adopted as standard equipment. 

Much of the dry gas is being marketed, but plans 
are under way for using a large part of it in re-pressur- 
ing the shallow, depleted sands. 
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Absorbers used in high pressure plant 
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View of cracking units at Pure Oil Company’s Heath, Ohio, refinery which have a clean-out or shut down period between runs 


These units are operated at nearly double their rated capacity of 2000 barrels 


Cleaning Time on Cross Units 
Reduced to Eleven Hours 


By GEORGE H. REID 


HUT down periods for cleaning Cross cracking 
units have been brought to an average of 11 hours 
at the Heath refinery of Pure Oil Company. These 

units are charged with topped crude and gas oil, op- 
erated at about double their rated capacities, with high 
temperatures, high pressures and high velocities of flow. 

The Cross units at this plant are shut down for clean- 
ing only when the reaction chamber becomes filled with 
coke instead of such shut-down periods being necessi- 
tated because of coke accumulating in the tubes. 
cause of the high velocity of oil flow through the tubes, 
but little carbon is deposited in the tube banks and it is 
thought that the high pressures tend to cause the coke 
to carry over into the chamber instead remaining on 
the walls of the tubes. It is, however, necessary to clean 
all of the tubes with turbines or rattlers, at shut-down 
time. 

The unit needing cleaning is shut down at four o’clock 
in the morning. Usually by noon they are ready to op- 
erate again. In addition to the use of a water blast to 
wash coke out of the chambers, and several turbines in 
the work of cleaning tubes, the factor of well trained 
clean-out crews who understand the value of team work 
is of much importance. 

In describing the clean-out procedure it is perhaps 
best to follow the system from the time the fires are 
cut at four o’clock in the morning. When the fires are 
cut, one of the large charging pumps is shut down. The 
other pump circulates oil through the tubes until the 
temperature drops‘to around 1000 degrees. When the 
temperature gets to this point the circulating oil is cut 


Be- 


out of part of the tubes and allowed to circulate through 
the preheating tube bank and through the tower. 

During this time pressure is dropping from around 
900 pounds to 250 or 300 pounds; then the freight line 
is opened and all of the pressure released. This part of 
the procedure consumes about one hour. 

At five o’clock the plug is removed from the three- 
inch line leading from the coils into the reaction cham- 
ber. At the same time steam is started flowing through 
the furnace tubes in the same direction as the oil flows 
through the unit. This steam has a further cooling 
action and removes all oil or gases from the coils. When 
the steam is started through the coils, another crew has 
started a small pump discharging a one-inch stream of 
water into the top of the reaction chamber. The water 
stream is under 125 pounds pressure. This water is 
forced through the reaction chamber and flows through 
the three-inch line toward the still and shows up at the 
point where the plug was removed, from which opening 
the steam passed through the tubes, is flowing. 

With this procedure the men are enabled to remove 
the heads from the chamber in about a half hour, at 
which time another crew has gotten everything in readi- 
ness for pulling the cable. 


USE OF THE CABLE 
Several methods have been employed in installing the 
cable but after much experimenting it has been con- 
cluded that the best method’ is to make single loops the 
full size of the reaction chamber. Three angle irons are 
welded the entire length of the chamber at equal dis- 
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tances apart, covering the top semi-circle of the cham- 
ber. These angle irons have holes drilled in them about 
six inches apart, from which 1500 feet of seven-eighths- 
inch cable is supported by means of small wires. Within 
five feet of each end of the chamber the cable support 
is double spaced, putting it in coils three inches apart. 
Four angles have been welded in the neck of the cham- 
ber, spaced equal distances apart, which enables the 
crew to coil the cable right up to the chamber head. This 
improvement has effected a saving of about one hour, 
which was formerly consumed in digging out the two or 
three feet of hard coke deposited in this chamber neck. 
When the cable is installed in this manner and with the 
use of a tractor and a White hoist, the removal of the 
cable requires from 15 to 45 minutes. The tractor then 
pulls the cable out flat on the ground where it lays in 
readiness for reinstallation in the chamber in a few 
hours, 

When the cable is removed the water blasting of the 
coke in the chamber is started. On the end of the fire 
hose there is placed a joint of heavy duty pipe which is 
pushed down to one inch on the outlet end. Extended 
over this one-inch pipe there is a sort of bayonet which 
is used to jab the coke loose at the same time the stream 
of water is playing on it. The water pump has a pres- 
sure of 125 pounds per square inch. All of the coke 
washed out in this manner flows out of the head and 
onto the roof of the control house. Here a sort of 
channel is provided to direct its flow to the side of the 
building where it accumulates for removal. The water 
passes through a screened flue down to the sewer. 

Both ends of the chamber are open during the wash- 
ing period but until there is a hole over the top of the 
coke most of it leaves the chamber at the end where the 
washing is taking place. After about one half of the 
coke is removed the water washing is stopped for about 
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five minutes while the crew puts on a second joint of 
pipe which enables them to wash the entire chamber 
without changing ends. This is necessary since it is al- 
most impossible to handle this heavy pipe with 125 
pounds pressure on it on the furnace end of the re. 
action chamber. 

Practically all of the coke is washed out of the cham- 
ber through the use of the water blast system. It is only 
a matter of 30 minutes to one hour for men to craw] 
inside of the chamber after the water is shut off and 
shovel out the remaining coke and scrape the sides of 
the chamber. While the men are in the chamber a blast 
of air is directed through it to ventilate and cool the 
chamber. It is thought that all of the coke could be 
washed out, but the operators feel that water is being 
wasted after they reach a certain point which is not 
offset by the time saved by washing. 

In this manner the most stubborn chamber may be 
cleaned and be ready for reinstallation of the cable by 
eight or nine o’clock. A regular fire line hose is em- 
ployed for the washing operation and pressure is main- 
tained by a steam pump, size 14x 12x 16 inches. The 
maximum time for the washing is two hours, with an 
average time of about one hour and 15 minutes. 


QUICK WORK SAVES HEAT 

Superintendent R. D. McClaran says that in the use 
of this system the men soon learn from experience the 
best and quickest manner for removing the coke, but he 
has found that it requires five men to handle the wash- 
ing satisfactorily as they must keep the end of the pipe 
jabbing continually, and at the same time some one 
must be raking with hoes from each end of the chamber. 

The units are being put back on stream from the time 
the fires are cut in nine to 11 hours, with the average 
time from off-stream to on-stream being the latter fig- 


Coke is washed out of the chambers at this end, and washed through the wide trough as 
shown to the truck at the side of the control house 
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ure. This includes all extra down time involved in mak- 
ing miscellaneous small repairs, cleaning evaporators 
and so forth. Four turbines or rattlers are employed in 
cleaning out the. furnace tubes. This use of additional 
turbines permits the cleaning crews to finish all of the 
cleaning operations at practically the same time. 
Because of the short length of down time it has been 
found that it is possible to place the units on stream in 
two to three hours instead of four to five hours. This 
is due to the furnace temperatures and the temperatures 
of the evaporator and tower bottoms all being relatively 
high. Since the fu-naces are fired at 11 to 12 o’clock, 
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after shutting down at four o’clock, the pyrometer will 
usually show a furnace temperature of 600° to 700° 
when the fires are lighted. Therefore it is not necessary 
to fire nearly so slow as it would be if furnace tempera- 
ture had dropped to 150° to 200°. It is necessary to 
provide workman with asbestos gloves and with asbestos 
covered hose in use with the turbines, when the hot 
apparatus is cleaned. The workmen begin the cleaning 
operation so quickly after the units are shut down, and 
finish the job in such a short time, that the system does 
not have time to get cold before it is again ready for 
service. 


Louisiana Plant Doubled in Capacity 


rebuilt with double its former capacity, a mod- 

ern absorption gasoline plant at Cotton Valley, 
Webster Parish, Louisiana. A total of 30,000 gallons 
of the highest grade absorption gasoline can now be pro- 
duced under the new operating conditions. 

From each thousand cubic feet of Cotton Valley na- 
tural gas 134 gallons of natural gasoline can be ex- 
tracted—a recovery made possible through the use of 
the recently installed equipment. The same gas shows 
by standard charcoal test about 1.3 gallons per thou- 
sand cubic feet. 

The equipment was provided by C. F. Braun Manu- 
facturing Company. All equipment, even storage fa- 
cilities, is new. The additional volume obtained at the 
plant may be traced to the multiple system of bubble 
tray absorbers. 

The Braun type of stabilizing unit makes possible the 
removal of almost all the wild gases resulting in an ab- 
sorption gasoline with a low evaporation rate in spite 
of its low initial boiling point. 

The perfection of the modern stabilizing process 
minimizes the chances of gas vapor lock in the carbu- 
retor which is caused by the rapid evaporation in the 
carburetor of wild gases unremoved by less modern 
processes. These gases not treated by a modern stabil- 
izer condense often in mid-morning when the tempera- 
ture rises and the metal walls of the carburetor become 
Warmer, resulting in a gas lock. 

The new plant is thoroughly motorized with complete 
steam “standbys” to insure continuous operation. The 
boiler house equipment is in keeping with the remainder 
of the unit. 

Most of the outdoor units, including the battery of 
absorber towers and storage tanks have been painted 
With aluminum paint. Concrete walks lead to the va- 
tious control points. The entire plant is surrounded by 
a steel-woven fence. 

The gas flows under natural rock pressure from the 
field into the primary mechanical separator, shown in 
the accompanying picture as the small aluminum pipe 
at the extreme right. The gas is then forced through 
the three vertical absorbers, shown side-by-side to the 
left of the primary separator, but still in the right of 
the picture. 

In the absorber towers a specially refined absorbing 
oil, 2 product of the Gas Center refinery of Louisiana 
Oil Refining Corporation, is sprayed over the gas and 


| OUISIANA Oil Refining Corporation recently. has 
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Louisiana absorption plant at Cotton Valley 


the natural gasoline content is absorbed from the raw 
gas. The “fat” oil richened now by the gasoline con- 
tent, flows to the receiving drum. This is shown as a 
small black reservoir at the base and to the left of the 
first absorber tower on the left. 

The next operation is the forcing of the “fat’’ oil 
through the preheaters and exchangers. Here it is pre- 
heated for passing into the still. 

In the still the gasoline content of the “fat” oil is 
vaporized and in its gaseous state it passes into the con- 
densers, shown as the five upright aluminum pipes to 
the right of the still. In its condensed liquid state the 
natural gasoline passes into the gasoline receiving drum 
at the base of the condensers. 

The gasoline is then forced through the recently per- 
fected stabilizing unit where the “wild” gases not al- 
ready eliminated are removed. 
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Jenkins cracking unit at the Tri-State Refining Company plant which is handling 1,800 
barrels daily of topped Kentucky crude and operating in cycles of three weeks 











Fuel Oil Charged Direct to Burners 
At Tri-State Refinery 


EW refineries in this country engage in inter-tate 

commerce when they charge crude to Stills, but 

such is the interesting case with the Tri-State Re- 
fining Company with its refinery on the bank of the Ohio 
River at Kenova, West Virginia and its crude oil storage 
tank farm high upon the hills across the river in Ken- 
tucky. Crude is delivered to the company’s tank farm 
by the Cumberland Pipe Line Company. It is trans- 
ported by pipe line across the river to the tube still dis- 
tillation equipment at the rate of 2200 barrels daily. 

The Tri-State refinery consists of two Foster tube 
stills, which are equipped with Graver bubble towers. 
The plant was originally designed to process 500 barrels 
of Kentucky crude daily, but later one of the small tube 
stills and the fractionation and heat-exchange equip- 
ment were re-designed so that the plant could handle 
at least 2000 barrels. A little over a year ago a Jenkins 
cracking unit was placed in operation to crack around 
1800 barrels of topped crude per day. 

With the possession of two tube stills, each equipped 
with efficient bubble towers, the company is able to 
alternate from one tube still to the other during clean- 
ing periods and thus keep the plant in continuous opera- 
tion. No. 1 tube still, which is the unit enlarged in ca- 
pacity some time ago, is the principal distilling unit. It 
is fired with oil, while the second retort is coal fired, and 
is in operation practically all of the time doing redistilla- 
tion work in rerunning pressure distillate, special grades 
of kerosene and in the production of special close-cut 


naphthas. 





Some corrosion difficulties are met in refining some 
Kentucky crudes, due to the presence of magnesium 
chloride. Further, some salt and additional foreign mat- 
ter are found in the fresh crude. To offset the corrosive 
atcion of the weak hydrochloric acid formed, this com- 
pany injects ammonia into the cold crude stream as it 
leaves the charging pump. It is realized that the action 
of heat destroys some of the neutralizing effect of the 
ammonia, but the operators feel that they are stopping 
the corrosion of equipment at a reasonable cost in the 
manner which is employed, whereas any change would 
necessitate installation of new condensing and cooling 
equipment since the present equipment is made of much 
brass which can not withstand the action of ammonia. 


CHARGING METHOD 


Crude charged to the plant first passes through an 
exhaust steam preheater, Leach type, where the hot ex- 
haust steam from pumps used in the plant preheats the 
crude to about 190°F. From this heater the oil is com 
ducted to a large horizontal salt settler. It is warm 
enough at this temperature to drop out practically all 
of the salt and other foreign\matter. The salt settler 
is equipped with a small knock-out type of tower and 
a small vapor line which leads into the side of the gase 
line fractionating bubble tower. 


From the salt settler the crude is taken to four Gris 
com-Russell heat exchangers where sufficient heat § 
taken from the topped crude to bring the fresh crude 
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temperature up to 325 to 350°F. From this point the 
oil goes to a flash tower or separator where a small 
amount of. steam aids in the seperation of gasoline 
from the crude. There is a series of bubble trays in the 
upper section of the separator through which the gaso- 
line vapors rise, meeting a spray of wet trim which is 
controlled by automatic regulation of the trim pumps. 
The small amount of vapors from the salt settler and 
the gasoline evaporated by preheat in the exchangers 
comprises 80 per cent. of the total naphtha content of 
the crude. This practice relieves the load on the tube 
still and effectively utilizes the heat contained in the 
topped crude. 

A second pump picks the crude up from the bottom of 
the separator and discharges through the tube still. Op- 
erating temperature of the retort is about 540°F., which 
is sufficient to effect the vaporization of the remaining 
gasoline and kerosene. 

Leaving the retort the crude enters an elevated hori- 
zontal separator from which the vaporized portion 
passes through a vapor line into the bottom of the first 
of two bubble towers in series. A stream of light gas 
oil is removed from the bottom of the first tower which 
is marketed as Diesel oil. This fraction is readily mar- 
ketable without chemical treatment. Operating condi- 
tions may be changed so that its production is eliminated 
and kerosene distillate may be withdrawn from this 
same source. The vapors passing overhead into the 
bottom of the second bubble tower are fractionated into 
two streams. Kerosene is taken from the bottom and 
gasoline is taken over head. At wet trim is employed 
to control the operating tempareture of this tower. 
Leach sectional condensers are employed to condense 
the gasoline stream, followed by a series of tubular type 
after-coolers which are also employed to cool the bottom 
streams taken from the two towers. 

The lighter stream of gasoline requires no chemical 
treatment, but the remaining fraction must be sweetened 
with sodium plumbite solution. A portion of the kero- 
sene is acid treated and some is only sweetened; de- 
pending upon the market and specifications required. 
Pressure distillate from the Jenkins unit is given acid 
treatment, redistilled and the gasoline sweetened. Gaso- 
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Crude distillation plant of the Tri-State Refining Company at Kenova, West Virginia. The 
smal! unit to the right processes 2,200 barrels of oil daily, removing gasoline, kerosene, 


and Diesel oil 
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Fuel oil for the still burners is taken directly from the separa- 
tor through this system. Flow to storage and to burners is 
regulated by the valves as shown 


line taken direct from the Jenkins unit requires only 
sweetening. The treating department consists of two 
350 barrels agitators and one 
unit of continuous treaters. 
Fuel oil accumulating in the 
final separator is taken by 
pump through the four heat 
exchangers to cooling coils, 
and then through to the dis- 
charge side of the pump. At 
this point the operators have 
perfected a device which elimi- 
nates moving fuel oil used to 
fire the stills to storage and 
back again to the burners. A 
small drum type surge tank 
was installed into which a 
by-pass line leads from _ the 
fuel oil discharge line lead- 
ing from the pump. A small 
valve is provided on the 
line entering the surge tank 
and another valve is placed 








3 THE REFINER AND NATURAL GASOLINE MANUFACTURER 


on the line leading to fuel oil-storage. Through hand 
manipulation of these two valves the flow of oil both 
to the surge tank and to storage is controlled. Fuel 
oil in the surge tank is held under a pressure about 100 
pounds in the tank. It flows directly from the drum to 
the burners at the furnaces. The system was first in- 
stalled as a temporary arrangement but has proven so 
successful that no changes have been made. Through 
this system warm fuel oil is provided for the burners 
direct from the residuum separator. It eliminates a 
second pumping from fuel storage to burners and pro- 
vides fuel at a constant pressure for the burners. A 
meter is provided on the fuel line leading to burners 
which measures the amount of fuel burned in the plant. 
By this means the accounting department is enabled 
to determine fuel consumption. It is not necessary to 
have a separate fuel oil tank for gauging purposes 
when this system is employed. Since the device is home 
made about the only expense item of importance is the 
cost of the fuel oil meter. 

Topped crude, containing most of the gas oil fraction 
is charged to the Jenkins cracking unit, instead of em- 
ploying an overhead distillate for cracking purposes. 
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Operating the unit at about 100 pounds pressure and 
about 775°F. temperature and charging the residual oil 
the average operating cycle is three weeks, charging 
1800 barrels daily. No coke is removed from the unit 
during operation, and at the end of the cycle the coke 
production amounts to only eight or nine tons. A com- 
mercial fuel oil is produced and marketed to such con- 
sumers as the steel mills in this district. A portion of 
the gasoline is removed direct from the unit. The re- 
mainder of distilled from the pressure distillate after 
acid treatment, in the rerun units. Both the tube still 
redistillation unit and the shell still unit are equipped 
with bubble type towers with temperature automatically 
controlled at the top of the tower by means of dry 
trim cooling sections. These units are also employed in 
the preparation of special naphtha products of narrow 
boiling range. 

The writer wishes to express appreciation to Com- 
mander G. C. Davidson, president of the Tri-State Re- 
fining Company, to F. G. Brown, refinery superin- 
tendent, and to Mr. Manz, assistant superintendent, for 
their cooperation in the securing of material as pre- 
sented in this article. 


Pumps, Installing and Operating 


By J. S. DUNN* 


and clean room and should have the best possible 

attention. The pumps should be accessible for in- 
spection during operation; there should be ample room 
so an overhead crane,. or hoist. could be used in lifting 
heavy parts. Pumps ‘should be’ installed as near the 
source of supply as possible. The liquid reservoir should 
be elevated so that when the suction valve is open the 
liquid will flow by gravity, the pump will then be self- 
priming. 

Pumps should be installed on substantial foundations. 
Concrete, brick or stone make reliable foundations. Con- 
crete built up from the ground seems to be the most 
used. All foundation bolts should be located accord- 
ing to drawings or templates. The erection of pumps 
should be done by a thoroughly skilled and competent 
man. The base of the pump must be placed upon the 
foundation and suitable leveling wedges of iron or steel 
placed at proper intervals. This is done to support the 
load solidly without springing. 

Alignment of pumps must be accurately and perma- 
nently established if successful operation is to be se- 
cured: Pumps of large size should be piped with flanged 
joints and good grade gaskets. On small pumps the 
screw type of joint is often used. Care should be 
taken to properly support the suction and discharge 
piping so that no strain can be put on the pump from 
either its weight or expansion. Pipe strains are very 
often the cause of misalignment, hot bearings, warm 
couplings and vibrations. It is not necessary to take 12- 
inch and smaller centrifugal pumps off the bedplate 
while leveling up. Larger sizes should be removed 
from the bedplate until it is leveled. 


*Paper presented at Columbian Gasoline Corporation Foremen’s meeting. 


Pp UMPS should be installed in a light, dry warm 





In truing up a coupling, clean off the paint and burrs, 
use a straight edge and a set of thickness gauges when 
the couplings are perfectly true on both faces and out- 
side diameter and are of the same diameter. The exact 
alignment will show the distance between any points 
on the faces. A straight edge will lie squarely across 
the rims of both halves at any point. Too much atten- 
tion cannot be given to the suction conditions of any 
pumping installation. 

Failure to observe different rules relating to the suc- 
tion of pumps means the failure of the installation. 


It has been demonstrated by experiment that the pres- 
sure of the atmosphere at sea level is 14.7 pounds per 
square inch. This experiment was conducted in the year 
1643 and was for the purpose of overcoming suction 
troubles with the pumps at the estate of the Duke of 
Tuscany. The actual suction lift that can be attained 
in practice is limited by the temperature of the liquid, 
the friction of the liquid through pipe and fittings and 
leakage of air through joints of the suction pipe. There 
is also a reduction due to velocity and entrance heads. 
As the altitude increases the atmospheric pressure de- 
creases, resulting in a decrease of the possible suction 
lift. 

All parts of pumps where there is any friction should 
be well oiled at ail times, steam cylinders should be well 
lubricated, especially before starting. To prevent scor- 
ing cylinders ; stuffing boxes should be well and evenly 
filled with a good grade of packing. Do not screw 
glands up too tight or the rods and plungers will score. 

Good metallic packing should be aséd on steam pistom 
rods where superheated steam is being used. Liqtid 
pistons should be packed with a material that is suit- 
able for the liquid being used, 
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General view of 1000 barrel pipe still at Asndft State Oil Trust Refinery, Baku, Russia 


Application of the Pipe Still for 
Processing Russian Crudes 


By E. GEPPELT, JR. 


Graver Corporation 


HE comparatively recent general adoption of 
the pipe still unit for handling various distil- 
lation problems of the oil industry in America 

has given the European refinery an opportunity to 
obtain maximum yields of various distillates at a 
minimum cost of labor, fuel and steam. 

The pipe still at present is recognized as being one 

of the most economical distillation units, and with 
the coincident development of efficient fractionating 
towers it is possible to produce various grades of 
gasolines and distillates by slight alterations in oper- 
ating methods, to meet varying marketing condi- 
tions. 
It is the purpose of this article to give a descrip- 
tion of the construction and operation of a 10,000 
barrel pipe still unit designed by the Graver Corpo- 
ration for the Azneft State Oil Trust at Baku, Rus- 
Sia, in whose refinery this unit was installed. The 
pipe still is designed to produce an ultimate yield of 
light kerosene distillate from Sourachany or Beeby- 
Eybet crude. These crudes are produced in the Baku 
district in Southern Russia and are in character sim- 
ilar to the grade “B” Gulf Coast crudes, inasmuch as 
they generally contain small percentages of gasoline 
an aré very desirable for the production of lubri- 
tating stocks, 


Tracing the processing in detail, the reader may 
refer to the accompanying flow diagram where the 
crude is shown entering the unit by first passing 
through the heat exchanging and refluxing equip- 
ment in direct proportion to the amount of heat to 
be removed in each piece of apparatus. The pre- 
heated crude is flashed into tower No. 1 at approxi- 
mately 400 degrees F., which is sufficient tempera- 
ture to remove as an overhead product the light gas- 
oline and a special naphtha side stream cut. This 
tower is seven feet in diameter by 45 feet high, pro- 
vided with 16 cast iron bubble tray sections. The 
tower top temperature is controlled by an electric 
pyrometer, which regulates the amount of reflux re- 
turned to the tower from the reflux condenser. 

A special naphtha with an initial boiling point of 
284 degrees F. and an end point of 320 degrees F. and 
constituting one per cent of the charge, is produced 
as a side stream and further fractionated in tower 
No. 2, where all necessary reboiling is accomplished 
by superkeated steam introduced in the base of the 
tower. 

The portion of the remaining crude which is 89 
per cent of the total charge, is pumped from the base 
of tower No. 1 by a hot oil charging pump, and is 
passed through the pipe still heating element in par- 
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allel flow, where the outgoing stream is raised to 600 
degrees. 

The pipe still heating element is of maximum ra- 
diant heat design, provided with two separate banks 
of convection tubes and three individual radiant heat 
sections; two of these sections are located on either 
side of the combustion chamber and are commonly 
known as wall tubes, the latter section being located 
in the conventional roof area. The heating element 
has a total heating surface of approximately 5800 
square feet made up of four-inch nickel chromium 
steel tubes, supported in the furnace on special alloy 
castings independent of the furnace brickwork. The 
still is complete with the Lientz system of flue gas 
recirculation, air preheaters and a self-supporting 
steel stack. The hot flue gases leaving the still are 
returned, in the ratio of two to one, to the combus- 
tion chamber and reunited with the combustibles for 
further combustion. With this system a fuel con- 
sumption of 1.35 per cent of the charge is maintained. 

Leaving the still, the heated charge enters the 
stripping section of tower No. 3 where the kerosene 
and gas oil vapors are separated from the fuel oil 
and pass up through the fractionating section where 
the kerosene is removed as an overhead product, the 
gas oil being removed as a side stream and the fuel 
oil removed continuously from the base of the tower. 


YIELDS SKIMMING 
The skimming yields obtained from the Beeby- 
Eylet crude at the Azneft State Oil Trust refinery 
will vary within the following limits: 
I See ae 8 to 10 per cent 
Special Naphtha ...........0.8 to 1.0 per cent 
NE i ie sng x8 be sss 4's 35 to 36 per cent 


| eer rrr ree 3 to 4 per cent 
Ue GE Fh se dn bac sce hewekes 4% to 48 per cent 
a Se Oar nese ore 1 to 2 per cent 


The light gasoline has an end point of 284° F. as 
previously stated; the naphtha has an initial boiling 
point of 284° to 286° F. with an end point of 320° F. 
The kerosene is of approximately, 46 A. P. I. gravity 
with an initial boiling point of 325° F. and an end 
point of 530° F. The gas oil produced has a gravity 
of 40 A. P. I. with an initial boiling point of 527° F. 
and an end point of 575° F. 

All the overhead and side stream products are con- 
densed and cooled in cast iron submerged coil type 
condensers and coolers located in the conventional 
type steel condenser boxes, which are supported on 
native stone piers. 

The pump and receiving house is located adjacent 
to the condensers and coolers in the rear of the pipe 
still. This building is likewise constructed of native 
stone, the pump and control room being located on 
the ground floor, the receiving room located on the 
second floor; both the pump and receiving rooms are 
well lighted, having ample steel sash windows. 

All operating temperatures are automatically con- 
trolled by Brown electric recording and controlling 
pyrometers, which are located in the control room on 
a centralized instrument panel board. These instru- 
ments enable the operator to control the fuel firing, 
pipe still temperatures and fractionating tower tem- 
peratures from this point. 

The reader may note on one of the accompanying 
pictures the numerous walkways and steel platforms 
which afford the operator easy accessibility of all op- 
erating points in and about the pipe still and fraction- 
ating equipment. 
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Vapor Pressure Vaporization 
and Boiling 


By ALBERT PARSONS SACHS 


Fellow of the American Institute of Chemists, 
Consultant Chemical Engineer, New York City 


few years, the writer has found that in many cases 

there was only a hazy, and sometimes an erroneous, 
understanding of vapor pressure, vaporization and boil- 
ing. The occasion has arisen to write an article dealing 
with the principles of a new vapor phase cracking proc- 
ess, (the True Vapor Phase Process of the Petroleum 
Conversion Corporation), and the writer feels that it 
will be best to devote a preliminary article to a discus- 
sion of these phenomena. 

Let us consider first a pure substance like water. 
Water has a definite vapor pressure at every tempera- 
ture and actually vaporizes at all temperatures. We 
take advantage of this fact every day. When we hang 
out a wet garment to dry even on a cold day we know 
that the water in the garment exerts a vapor pressure 
and vaporizes. If the process of vaporization continues 
until all the water has been vaporized, we have a dry 
garment. The vapor pressure of water (and of any 
pure liquid) is a function of the temperature, and of the 
temperature only. The vapor pressure of water is 
given in the following table in terms of millimeters of 
mercury at intervals of 5°C. to 100°C. and in atmo- 
spheres above 100°C. The temperatures below zero 
represent super-cooled water. 


|: discussions with refiners of petroleum in the last 


TABLE 1 
Vapor Pressure 
Temperature °C. mm of mercury 

-30 0.38 
-25 0.61 
-20 0.94 
-15 1.34 
-10 2.15 
-5 3.16 

0 4.57 

5 6.51 
10 9.14 
15 12.67 
20 17.36 
25 23.52 
30 31.51 
35 41.83 
40 54.91 
45 71.39 
50 91.98 
55 117.48 
60 148.79 
65 186.95 
70 233.09 
75 288.55 
80 354.64 
85 433.04 
90 525.45 
95 633.78 
100 760.00 


Vapor Pressure 


Temperature °C. in atmospheres 


100.00 1.0 
120.60 2.0 
133.91 3.0 
144.00 4.0 
152.22 5.0 
159.22 6.0 
165.34 7.0 
170.81 8.0 
175.77 9.0 
180.31 10.0 
184.50 11.0 
188.41 12.0 
192.08 13.0 
195.43 14.0 
198.98 : 15.0 
364.3 (Critical Point) 194.6 


If water is heated to 50°C. it exerts a vapor pressure 
of 91.98 mm of mercury. Water cannot be heated above 
50°C. without causing a corresponding increase in the 
vapor pressure. In boiler practice it is frequently de- 
sirable, in the interests of efficiency and economy, to 
heat water to temperatures higher than the ordinary 
boiling point of water; that is to say, above the boiling 
point of water under atmospheric pressure. This can 
be accomplished only by the use of increased pressures. 
To reach a temperature of 180°C. it is necessary to keep 
the water under a pressure of 10 atmospheres absolute 
(see Table 1) or 9 atmospheres gage. So long as the 
vapor is in equilibrium with the water the temperature 
fixes the vapor pressure. 

If, however, we have vapor not in equilibrium with 
water (i.e. in the absence of liquid water), we can heat 
it to any higher temperature without an increase in 
pressure, or even with a drop in pressure if we so de- 
sire. Thus the pressure in a boiler is fixed by the tem- 
perature reached, but it is possible to super-heat the 
saturated steam separately and the temperature then 
does not fix the pressure. It is possible thus to have 
saturated steam at a pressure of 10 atmospheres abso- 
lute at a temperature of 180°C. It is also possible to 
have dry steam at 180°C. in the absence of liquid at 
any pressure less than 10 atmospheres. 


VAPOR PRESSURE INCREASES WITH 
TEMPERATURE RISE 

When we heat water the following phenomena nec- 
essarily occur. As the temperature rises the vapor pres- 
sure rises. If the vessel is so arranged as to permit the 
escape of vapor (steam) the water will be converted: 
ultimately completely into vapor, but if the vapor is not 
permitted to escape, part of the water will remain as 
liquid and part will be in the vapor form. So long as 
any liquid remains the temperature of the liquid will fix 
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the pressure of the vapor above it. If no liquid is pres- 
ent the vapor may be super-heated and its pressure 
separately controlled. 

We now have a clear conception of the process of 
vaporization which occurs at all temperatures. The 
rate of vaporization depends partly on the vapor pres- 
sure and partly on other external conditions. If there 
is an atmosphere of air above the liquid the velocity 
of air currents effects the rate of vaporization pro- 
foundly, although the vapor pressure is not affected by 
the air pressure. On a windy day a wet garment dries 
more quickly because the vapor formed from the water 
in the garment is removed by the wind as fast as it is 
formed. In a closed vessel the vapor remains in the 
system and as soon as the vapor fills the space above 
the liquid to the vapor pressure at that temperature no 
further vaporization occurs. 

Vaporization is a process which ordinarily is invis- 
ible, merely because most of the liquids with which we 
are familiar produce colorless vapors. If liquid bro- 
mine is poured into a flask or on the ground, we can 
see the heavy brown vapors forming as a result of 
vaporization. In vaporization vapor formation is al- 
ways from the surface of the liquid and not from the 
interior of the liquid. The velocity of vaporization is 
increased by increasing the surface from which vapor- 
ization may occur. 

If the temperature of a liquid is such that its vapor 
pressure is higher than the pressure existing above it 
(pressure of the atmosphere, for instance), then bub- 
bles of vapor will form within the body of the liquid 
and we will have boiling or ebullition. This happens 
when we heat a kettle of water over a stove. Vapor 
pressure depends on the temperature only; the boiling 
point depends on the external pressure only. At nor- 
mal atmospheric pressure of 760 mm the boiling point 
of water is 100°C. On Mont Blanc (altitude 4700 
meters) the atmospheric pressure is only 417 mm (as 
compared to 760 mm at sea level) ; under a pressure 
of 417 mm water boils at 84°C. Water thus boils at 
84°C. on Mont Blanc. It is impossible to boil an egg 
properly at this altitude because boiling water is not 
hot enough unless some artificial provision is made to 
increase the pressure over the water. Pressure cook- 
ers constitute such a provision. 

In a deep mine where the pressure is higher, water 
boils at a temperature higher than 100°C. Under a 
vacuum water will boil at a lower temperature. Under 
a vacuum of 750 mm (10 mm absolute pressure), water 
will not only vaporize, but will boil vigorously at about 
10°C. (50°F.). This is an experiment which is quite 
simple to perform. The pressure above a_ boiling 
liquid may be due to an external gas, such as the atmo- 
spheric air, or it may be autogenously created by the 
vaporization or boiling of the liquid itself, as happens 
in a steam boiler or in a pressure still. 


CRITICAL TEMPERATURE 


As a liquid rises in temperature, the vapor in equili- 
brium with it rises in pressure. The liquid and the 
vapor in contact with it are both at the same tempera- 
ture. It is well known that liquids expand as they be- 
come hotter ; they become less dense. Vapors and gases, 
on the other hand, become denser as their pressure in- 
creases. At some point the liquid as it becomes less 
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dense, owing to rising temperature and the vapor as it 
becomes denser with rising pressure, will have the same 
density and the distinction between liquid and vapor 
will disappear. This temperature is known as the criti- 
cal temperature ; the vapor pressure at this temperature 
is also fixed. We, therefore, speak of the critical point. 
For water the critical point is 364.3°C. and 194.6 at- 
mospheres pressure. Some technologists consider that 
the cracking temperatures used are above the critical 
temperatures of the cracking stocks used and that hence 
no true liquid can exist but at the most a highly com- 
pressed vapor in a cracking still. 

It may now be recalled that a liquid can be vaporized 
without boiling. In fact external pressure may be ap- 
plied over a liquid to prevent it boiling while evapora- 
tion by vaporization may be quite rapid. The vapor 
pressure exerted by a liquid at a given temperature is 
independent of the pressure of other gases above that 
liquid. Although water exposed to the air has a pres- 
sure of 760 mm of air above it, it still exerts (at 20°C.) 
its own vapor pressure of 17.36 mm. When we meas- 
ure the pressure of the atmosphere we measure the to- 
tal pressure (air and its contained vapor). If in a flask 
containing water at 20°C. we know that the total pres- 
sure is 760 mm then we say that the partial pressure of 
water vapor is 17.36 mm (determined by the tempera- 
ture), and that the partial pressure of the air is 742.64 
mm. In a mixture of gases or vapors each component 
exerts its own partial pressure exactly as if the other 
components were not present. In such a flask the par- 
tial pressure of water gas is 17.36 mm, of oxygen about 
148.53 mm and of nitrogen 594.11 mm, a total of 
760 mm. 

CRACKING 

We may now consider very briefly what happens in 
cracking. The liquid petroleum fraction to be subjected 
to cracking is, unfortunately for the calculations which 
we might attempt to make, not a simple liquid like 
water, but is a complex mixture. Thus at a given tem- 
perature the vapor pressure is not rigidly fixed but de- 
pends on the ratio of vapor space to liquid space and 
changes as the composition of the liquid changes while 
vaporization occurs. Similarly the boiling point rises as 
vaporization proceeds because, the composition of the 
liquid is continuously changing. 

Nevertheless it will be profitable to assume for just a 
moment that the charging stock consists of a pure liquid 
(i.e. a single chemical compound) and that at a given 
temperature it exerts a definite vapor pressure, and that 
at a given pressure the boiling point is fixed. 

Cracking is a thermal decomposition of the charging 
stock. Let us assume that a temperature of 900°F. is 
necessary for the type of decomposition we wish to 
bring about. We have a problem quite similar to that 
of heating water (or steam) to some elevated tempera- 
ture such as, let us say, 500°F. Since all petroleum ma- 
terials used as charging stocks for cracking boil at tem- 
peratures below 900°F. under ordinary atmospheric 
pressure, we have two courses open to us: either to cre- 
ate a higher pressure above the heated liquid as is done 
in a steam boiler, or to superheat the vapor formed by 
the boiling as we superheat steam. 


30th methods have been used. If we create pressure 
above the heated liquid sufficient to maintain some of tt 
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in liquid form and if we prevent vaporization becoming 
too extensive (this is accomplished by limiting the size 
of the vapor space), we have a liquid phase cracking 
process. A liquid phase cracking process is one in which 
some of the cracking stock remains as a liquid. But if 
we do not create sufficient pressure to prevent complete 
vaporization of the liquid, we must then heat (super- 
heat) the vapor to the desired temperature, and we have 
a vapor phase cracking process. A vapor phase crack- 
ing process is one in which all of the cracking stock 
exists aS vapor. 

Each type of process has certain engineering, chemi- 
cal and economic advantages and disadvantages which 
will be considered in a later article. But one feature is 
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inherent. A liquid phase cracking process must be con- 
ducted under considerable pressure to permit attaining 
the cracking temperatures considered desirable ; a vapor 
phase cracking process can be conducted at any pressure 
whatsoever less than that of the liquid phase cracking 
process. The pressure used at a given temperature fora 
liquid phase cracking process can be adjusted somewhat 
by controlling the ratio of the volume of the vapor space 
to that of the liquid space, but this control is limited ; 
the pressure used at a given temperature for a vapor 
phase cracking process may be as high as that for the 
liquid phase cracking process (but cannot be higher) or 
may be any lesser figure including even atmospheric 
pressure and vacuum. 


The Treatment of Hydrogen 
Sulphide Cases 


By CHAS. AVES, M. D., F. A. C. S. 
Medical Director, Humble Oil & Refining Company* 


of spasmodic cases of men at work being sud- 

denly stricken down in some of the older 
northern fields, and from their description hydrogen 
sulphide was the probable cause. 


OME of the older men in our business tell us 


The Mexican oils first brought on a study of these 
high sulphur petroleums and the toxic cause was 
first established. 

Our experience began with the development of the 
Texas Panhandle and became serious with the great 
West Texas development. 

Analysis of the gas in the different fields shows 
the following hydrogen sulphide content: 


Percentage of H.S. Parts 


Jorger Field (Panhandle)......... 0.20 to 0.65% 2,000 
sig Lake (Reagan County)........ 8.1 to 10.5 % 
Crane-Upton Counties ........... 40 to 14.0 % 
mv inkies Cammiy” oi. 66 055i keeles oe 10 to 15 % 
Amount causing death in a 

Sew CE Sw kayo ta csnbuhesns 0.15% 


0.18% to .20% 


Amount causing immediate death.. 


81,000 
40,000 
10,000 to 15,000 P.P.M. 


1,500 P.P.M. 
1,800 to 2,000 P.P.M. 


has been blamed for all manner of troubles. ‘The 
nurse’s presence was required mainly for the care 
of eye conditions that resulted from the gas. 


DESCRIPTION OF HS 

Hydrogen sulphide is itself a colorless gas but 
mixed with petroleum vapors the bluish tinge of the 
latter makes the gas visible. In very dilute form it 
has the characteristic odor of rotten eggs. It is con- 
siderably heavier than air (Sp. Gr. 1.1912) which 
causes it to remain near the ground, to fill holes and 
derrick wells, to flow down ravines and to fill up 
the space within the fire walls. 

It is nearly as toxic (poisonous) as hydrocyanic 
acid and more so than the dreaded 
carbon monoxide. As a type it is a 
toxic gas and locally an irritant. 

As seen in the oil field it is ex- 
tremely toxic and as an irritant, 
manifests itself mainly in its effect 
on the eyes. Slightly it causes a 


per Million 

to 6,500 P.P.M. 
to 105,000 P.P.M. 
to 140,000 P.P.M. 





A considerable amount of our study has been 
made on a typical 160-acre lease in Crane County. 
Here were 10 wells with a gas analysis of from four 
per cent to 14 per cent of hydrogen sulphide. A 
mess hall, bunk houses, and numerous typical houses 
made up the lease. There were 150 employees, num- 
erous wives, and 16 small children living here. A 
first-aid nurse was kept in attendance. The gas was 
very prevalent and a considerable number of men 
have been unconscious and all have _ recovered. 
There has been practically no illness among the fam- 
ilies, and in eight months the nurse treated one child 
for a summer complaint. Respiratory infections 
were noticeably absent. I mention this as the gas 


*Safety Congress, Chicago. 


dryness of the air passages. And 
it also prevents the healing of wounds and abrasions. 
This irritation is produced by the combination of 
the gas with the alkali of the body fluids, tears, 
saliva, blood serum, etc., forming sodium sulphide 
which is a caustic. 
The toxic action is produced on the central ner- 


vous system, the brain and spinal cord, to which it 


is a stimulatn causing a rapid heart action and rapid 


breathing. This rapid breathing soon results in res- 
piratory failure from the absence of the carbon diox- 
ide in the blood. 
stimulant of our breathing and causes us to breath 
under all conditions. 
breathing immediately. 


The carbondioxide is the natural 


Its absence causes us to stop 
This actior. is used in the 
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treatment of these cases in the administration of car- 
bon dioxide as we will see later. 

Concentrations of hydrogen sulphide stronger than 
0.1 per cent produce immediate paralysis of the 
breathing apparatus. The sense of smell is para- 
lyzed in dilutions greater than 0.01 per cent. We 
have interviewed and examined every man possible, 
known to have been unconscious from the gas and 
have yet to find one who has any recollection of hav- 
ing smelled the gas. The sense of smell is certainly 
of no assistance as a danger warning. 

Men have been overcome working at the well; 
working leeward to the well; working in a ravine 
where the gas was flowing down like water; work- 
ing within the fire wall; while gauging tanks, either 
remaining unconscious on the tank or falling off. 
Men have been overcome while repairing pipe lines 
and at work in the refineries and on board ship. A 
sudden shift of the wind caused the fatal gassing of 
all the mules in a corral. In fact the gas is a haz- 
ard from the time it reaches the surface of the 
earth until it has been completely cracked and dis- 
posed of. 

LOCAL EFFECT 

Minor wounds, such that men can work with, fail 
to heal. They simply remain very angry looking 
and irritated. The constant slight irritation of the 
sodium sulphide prevents their healing and not until 
an air-tight dressing is applied or the individual re- 
moved from the gas area will such conditions heal. 
Oil silk, wax paper, or heavy applications of antisep- 
tic ointments will accomplish this. 

Eyes react in two different ways. In low concen- 
trations of the gas over a considerable period of time 
there develops an irritative reaction with a marked 
inflammation with redness, excessive flow of tears 
and oversensitiveness to the light. This is the type 
that recurs and may send the man to the doctor 
every day or so. 

The other reaction occurs when the eyes suddenly 
come in contact with a very heavy concentration 
of the gas and usually occurs on the derrick floor. 
The sensation experienced is explained by the men, 
that their eyes feel as if suddenly filled with very 
sharp hot sand. Their suffering is intense and the 
reaction is extreme with swelling of the lining of the 
eyes so severe as to often turn the lids inside out. 

Recovery of these eye conditions is fairly rapid 
and usually complete. Rarely an ulcerative condi- 
tion may develop on the cornea, the color portion 
of the eye, and this may lead to some permanent de- 
fect of the ye. 

These severe cases are of necessity placed under 
the care of a physician immediately. Morphine may 
be necessary to relieve their suffering. Iced com- 


presses of Boric acid at times combined with an an- 
aesthetic solution usually gives the greatest relief. 
Sometimes the cold seems to intensify the pain and 
hot Boric compressses must be used. 

I do not believe this severe reaction can be pre- 
vented except by remaining away from its possibi- 
lities. 


The first type can, and simply by frequent 
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irrigations of the eyes, three or four times a day 
with the usual Boric acid eye wash. No sodium salts 
should be added as is common in practice. 

An interesting and yet unexplained condition is 
that no one, woh has been unconscious from the gas 
and investigated by us has had any eye reaction at 
the same time. 


RESPIRATORY DISEASES 

Inflammation of the air passages is no more preva- 
lent than in a similar community without the gas, 
I have seen a statement that these infections, par- 
ticularly pneumonia, are very prevalent in this area. 
Records and verbal reports from the doctors doing 
the general practice in these communities do not 
bear this out. 

Some men lost weight and the common complaint 
was that they slept poorly. They had seen men drop 
unconscious from this gas and when their sleeping 
quarters became filled with this odor they were 
simply afraid to go to sleep. : 

TOXIC CONDITION 

The more acute form of poisoning occurs in a 
concentrated gas and results in an immediate com- 
plete paralysis of the central nervous system. Res- 
piration ceases and the heart stops. Death is im- 
mediate. 

A second type, slightly less acute, occurs in which 
respiration stops but the heart continues to beat. 
This 1s the common type. A few of these cases will 
automatically begin breathing and recover by them- 
selves. These might be placed in a third class as 
still milder than the second. 

These mild cases are the ones that recover after 
the administration of some hypodermic or other sim- 
ple medication, and for this reason you do find pro- 
fessional men in the fields who believe that this is 
all that is necessary. The others they simply pro- 
nounce dead. 

But the great majority will need respiratory assis- 
tance or death will result in a short time. 


ARTIFICIAL RESPIRATION IMPERATIVE 


It is not for his fellow workmen to determine any- 
thing about which type it is. Artificial respiration 
must be started at once and must be given by these 
same co-workers. The second type comes back, 
the first does not. This is the discouraging part, 
they may work a few minutes or a few hours and 
see natural breathing begin or maybe there never 
was a chance for him to begin breathing; but who 
dares say that he may not begin. Personally, I be- 
lieve that after two hours without ever having any 
signs of a heart beat with what is at the command 
of a physician the patient unquestionably will not 
revive. We see them come back after two, three or 
four hours of strenuous work; but always with 4 
heart that beats. 

Certain of the oil companies have trained thou- 
sands of their employes to give the Schaefer-Prone- 
Pressure Method of Artificial Respiration, and hard- 
ly is there a locality where an unconscious man cat- 
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not receive this one chance he has to come back to 
life. It is his one and only chance and must be 
started at once. He cannot live without breathing 
long enough to wait for a physician. There is many 
an employe in Texas who simply has his fellow 
workmen to thank for bringing him back to life. 


In addition he should be given oxygen—the oxy- 
gen from a welding tank if necessary. But prefer- 
ably oxygen mixed with carbon dioxide with the 
assistance of an inhalator. As I mentioned before 
the carbon dioxide is the natural stimulant of res- 
piration, and for that reason is mixed with the 
oxygen. 

Hypodermic administration of drugs is unneces- 
sary and probably harmful. The administration of 
artificial respiration, preferably with the oxygen- 
carbon dioxide mixture is all that is necessary. 


Recovery, when it occurs, is complete. There is 
no blood nor body changes. And they recover sim- 
ilar to a patient coming out of an ether anaesthesia. 


APPLICATION OF OXYGEN—CARBON DIOXIDE 


Artificial respiration should be stopped as soon as 
natural breathing begins, but the administration of 
the oxygen-carbon dioxide should be continued for 
a considerable length of time, oxygen even for hours. 
These cases will become very restless with the with- 
drawal of the oxygen, but will remain quiet with its 
administration. 

Again, natural breathing may start, continue for 
a short time and then again cease. Artificial respira- 
tion should be resumed until natural breathing is re- 
established. For that reason very careful watching 
is the rule until they are completely out. 

Old rules, made when cases of carbon monoxide 
poisoning were our gas cases, were that gas cases 
were to be kept under observation for twenty-four 
hours with the administration of oxygen twenty 
minutes out of each hour for twelve hours. This 
has been kept up simply because it is the rule for all 
gas cases. 

We believe this unnecessary although the oxygen 
may hasten the elimination of the H:S from the body 
faster, and it does give the patient a sense of well 
being and security. 

H. W. Haggard reports a third type of poisoning 
in which death occurs later from edema of the lungs 
or broncho-pneumonia. This type occurs when ani- 
mals are subjected to a diluted gas for a longer pe- 
riod of time and receive the irritating effect in the 
air passages. 

“SHELL SHOCK” 

This type has not been seen in our experience. 
These men receive an immediate toxic (poisonous) 
dose or receive a diluted gas only intermittently. 

Men submerged and inhaling petroleum or its 
products receive this same irritating reaction and 
usually, if not always, die. 

There is no such thing as developing any ability 
to withstand the gas. The nearest men come to 


being accustomed to the gas is that are not afraid 
of it. 
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A state of nervous depression is occasionally seen 
but it is a type of “shell-shock,” they are simply 
afraid of the gas. Often these employes will require 
removal to a locality far away from the gas and its 
odor. They can disrupt an entire organization. 


Efforts used in combating the hazard of the gas 
have been educational. The men have been taught 
what they are handling, its dangers, and what to do 
in case of poisoning. 

Thousands of men have been taught artificial res- 
piration. Bulletins have been issued and the indus- 
trial area placarded with information concerning the 


gas. 
The actual treatment of the acute (poison) cases 
fall on his fellow workman. So for that reason 
each area and each pipe line station must have. its 
quota of men trained in artificial respiration, 


The following instructions are given the men: 

(1) Get the patient into fresh air at once. 

(2) Give artificial respiration. 

(3) Have someone summon a physician immedi- 
ately. 

(4) Give oxygen if available preferably with 
CO: through an inhalator. 

(5) Keep him warm. 

In closing I wish to add my plea to that of many 
others that in this form of asphyxia as well as all 
cthers, in drowning and in electrical shock, it must 
be remembered that a considerable number of those 
apparently dead can be resuscitated. That minutes 
at the time of rescue are exceedingly precious, for it 
is then only that respiration can be started again. 


The lives of these men are saved by one means 
alone and that is the immediate artificial breathing 
by his fellow workmen. 
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Informing Workmen of Dangers 


By FRANKLIN L. NEWCOMB* 


I is essential that every worker should be informed 
before entering a dangerous zone that he is entering 
such a zone and should be informed of the neces- 
sary precautions. Since it is impractical to instruct every 
worker of every dangerous point in the plant and since, 
even if so instructed, it is unlikely that he would re- 
member them, some means must be devised to call such 
a condition to his attention as he approaches such a 
place. Conspicuous signs properly posted at all loca- 
tions known to be dangerous, warning of the presence of 
dangerous gas and giving instructions as to the proper 
safeguarding device to be used, is probably the only 
effective means of reaching all workers. Provision 
should be made for posting such signs at all danger 
points and for removing promptly whenever the hazard 
no longer exists. Obsolete warning signs left posted 
promiscuously around the plant probably do more to 
cause neglect of observance of such signs than any other 
thing. When the workers know that such warnings are 
only in positively dangerous locations, the safety pre- 
cautions advised will be more faithfully observed. A 
chain, rope or other obstruction which must be un- 
fastened and replaced, with a warning sign attached to 
such obstructions will assist in calling attention to the 
warning. However, the replacing of such obstruction 
after passage must be rigidly enforced, if this is to be 
effective. 

Fresh Air Type Gas Masks should always be worn in 
all confined spaces inadequately ventilated which may 
contain dangerous concentrations of petroleum vapors 
or where the concentration of hydrogen sulphide exceeds 
one per cent. or that of hydrocarbon vapors exceeds 
two per cent. 

Canister masks may be used in all other locations. 

Canister masks should always be adjusted and worn 
by workers: (a) Gauging or sampling high sulphur 
crude and unfinished or raw distillate tanks. (b) Draw- 
ing water from high sulphur crude and unfinished or 
raw distillate tanks. (c) In gas exhauster houses and 
around gas seals. (d) At the agitators when handling 
distillates from high sulphur crudes. (e) When work- 
ing on equipment in high sulphur crude or distillate 
service unless otherwise specifically instructed. 

In all other possible danger zones, gas masks should 
be readily available. 

When workers are employed in danger zones on 
work involving an altitude hazard, safety belts should 
be worn. This safety belt may be incorporated as a part 
of the canister mask harness, if desired. 

When men are employed in enclosed places, which 
generally are safe but may accumulate hydrogen hul- 
phide from unsuspected leaks or other causes, a piece 
of filter paper which has been dipped in lead acetate 
solution will serve as a warning of the presence of hy- 
drogen sulphide. Such treated paper will darken and 
even become black in the presence of hydrogen sulphide. 
Since lead acetate is highly sensitive to hydrogen sul- 
~ *Safety Inspection Division, General Engineering Department, Standard 


Oil. Development Company. Extract from paper read before National 
Safety Council. 





phide, the paper will start to darken before dangerous 
concentrations are reached. However, lead acetate 
treated paper cannot be used to determine the amount 
or percentage of hydrogen sulphide present. If a warn- 
ing is received through the darkening of this indicator, 
gas masks should immediately be adjusted and worn 
until the source of supply of the hydrogen sulphide is 
removed and the atmosphere again found to be free of 
hydrogen sulphide. It is advisable, in such cases, to 
have samples of the atmosphere analyzed to determine 
the amount of hydrogen sulphide present. 

Oil men employed in taking gauges and samples on 
tanks containing sour crudes or untreated distil- 
lates should be provided with canister gas masks, should 
be properly instructed as to their proper adjustment and 
should be properly instructed in the Schaefer-Prone- 
Pressure method of artificial respiration. Mechanical 
measuring should be used wherever possible and tape 
gauges should be taken only when necessary for final 
check. At least two gaugers should always be present 
when working on crudes and untreated distillates. Both 
should at all times wear their harness and canister ready 
for instant use. Both should put on their face pieces 
and adjust them properly before one leaves the ground 
to gauge or sample the tank. The second man should 
remain at a safe distance, but in such a location that he 
can clearly observe the condition of the man who is do- 
ing the gauging or sampling. In case the man doing 
the gauging or sampling is overcome, the second man 
should immediately go to his assistance, close the gaug- 
ing hatch, remove the prostrate man from the danger 
zoné, remove the gas masks, start artificial respiration 
by the Schaefer-Prone-Pressure method, if necessary, 
and at the first opportunity summon medical aid. 
Whistles supplied to gaugers may often be of assistance 
in attracting attention and thereby securing a means 
of summoning medical and other aid. 

In remote locations, such as large tank farms or other 
isolated locations, it is advisable to have three men pres- 
ent during gauging and sampling operations in order 
that medical aid can be summoned while artificial res- 
piration is being given. The third party present might 
be the watchman where one is employed. 

When gauging or sampling, the gauger should stand 
on the side of the hatch from which the wind is blowing 
so that gas will be blown away from him. This may 
mean that at times he must stand on the tank roof. Pre- 
caution should be taken that the roof is strong enough 
to hold the weight, or independent platforms should 
be installed to permit the gauger getting in this position. 

A guard rail should be placed around the hatch in 
such a manner as to prevent a man from rolling off 
should he become unconscious. Under no circumstances 


should a gate be installed which will in any manner de- | 


lay the removal of an unconscious man. 

The railing on each side of the tank stairway from 
top to bottom should be arranged in such a mannef 
as to prevent a man from rolling off the side of the 
stairway in case he should roll down when unconscious. 
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~ DEALING IN PERSONALITIES ~ 


By GEORGE REID 











4}: 


Ww Ne ™ 





* 
& 
. 
* 
cl 








am 
ae, 


J 
| 
] 


ae 


* 





%' 


aia’. 








a l ABN] of 


R. E. Allison, assistant superintendent, Louisville Refining 
Company, in charge of the cracking department 


The two Dubbs cracking units at the Louisville Re- 
fining Company, Louisville, Kentucky, after five years 
owe much for their present state of excellent repair and 
condition to R. E. Allison, assistant superintendent in 
charge of the cracking department under C. A. Jouett, 
general superintendent. In the picture Allison is shown 
Standing before one of the cracking units. The wet 
spots shown on the ground come from a rain fall which 
stopped only long enough for the picture to be taken. 
No oil spots are permitted on the refinery yard. 

Allison had much to do with the perfection of the 
lashing system employed at this plant for handling 
heavy residues from the cracking units and the utiliza- 
tion of this material as fuel for the distillation system, 
including skimming, rerunning and cracking units. 
Fractionating the material vaporized in the flash cham- 
bers results in nice yields of a premium low cold test 
furnace oil and a lighter stream which yields 70 per 
cent. gasoline. 


Ey skimming gasoline and kerosene off the crude, then 
cracking the topped crude in the Dubbs units, the Louis- 
ville Refining Company restricts its products to gaso- 
line kerosene and coke, with small quantities of 
Premium grade furnace oil. 


HEN two men, or more, need a scaffold, in 

order to reach jobs occurring overhead at the 

Cushing, Oklahoma, plant of Empire Refin- 
eries, Inc., they carry it with them. There is no delay 
caused by waiting for construction of wooden scat fold- 
ing at the side of tanks, or under overhead lines, or at 
any of the other numerous places about the refinery 
yard which may need occasionally small repair jobs. 
Neither is it necessary for the employe to perch upon 
the top rung of a ladder and risk a fall while making 
repairs of the kind. The “safety table” is a permanent 
and mobile scaffold, and it is a labor and time saving 
device of importance, as well as being “safe.” 


The accompanying photograph shows the details of 
construction of the safety table and one of the purposes 


for which it is used. The table itself is a product of 
the welding shop and is fabricated mostly from scrap 
pipe found on the refinery yard. Angle iron is used 
around the circumference of the working platform, 
which is covered with Irving Subway Treat, instead 
of the usual planking. Welded rigidly together the 
table has the advantage of being sturdy, amply strong 
for supporting as many men as may be necessary, and 
very light in weight. The Subway Treat of steel, used 
as flooring, reduces slipping. The table top is 3 by 6 
feet in diamensions. 


The table legs are made of 2%4-inch pipe and support 
the table 6 feet above ground. Connecting supports 
tying the table together are of 1-inch pipe, as is the 
ladder section as shown in the illustration. This is 
built into the table for the obvious reason of making 
easy ascent and descent to and from the table without 
any danger of sprains, etc. 


The table legs are adjustable, to a distance of 1% 
feet. With this feature the table may be at any con- 
venient height from 6 feet to 7% feet above ground. 
The adjustable feature is made possible by using 1¥%4- 





Adjustable “Safety Working Table,” at Empire Refineries, 
Cushing, Oklahoma, plant 
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inch pipe at the bottom, which is perforated with smail 
holes at equal distances, through which the bolt is in- 
serted as shown in the picture. Each leg is provided 
with a large flat disc of metal which acts as a base 
resting upon the ground and prevents the legs working 
into the earth and throwing the table out of level. The 
adjustable feature of the legs makes possible the use 
of the table on rough or uneven ground. 


The safety table finds many uses about the plant. 
Rundown tanktops, all overhead steam, water and oil 
lines are within easy reach. Tanks may be painted with 
greater ease. The table weighs approximately 150 
pounds. Two men can carry it from place to place with 
ease. Sides of buildings, still settings, overhead valves 
and fittings, and much other equipment about the plant 
yard installed at a height of from 6 to 10 feet above 
ground is easily accessable through the use of the safety 
working table. 


In the same picture is shown one of the iron ladders 
made by the welding shop and this plant, fabricated of 
old piping. These ladders are placed at every valve in 
the yard which is located above ground, as part of the 
company’s safety program. In addition to the feature 
of safety, they are time and labor saving, since every 
valve is permanently provided with the necessary means 
of approach and no time is wasted in the search for a 
lost ladder. 


N. P. A. NAMES DEPARTMENT PERSONNEL 


Department personnel of the National Petroleum 
Association has been approved by the board of Trus- 
tees, which met in Pittsburgh, November 14. In an- 
nouncing the personnel, E. M. Lyons, president of 
the association, wrote: 


“The work of the association is being intensely or- 
ganized and we hope you will keep a copy of this 
department personnel bulletin in a convenient place, 
where it can be resorted to in connection with any 
problems in which the association is interested or 
can be of service to your company.” 

The several departments, with appointments for 
each, follow: 


Economics, Accounting and Statistics—T. J. Hil- 
liard, trustee ; Councillors: M. A. Brewster, Pennzoil 
Company, Oil City Pennsylvania; S. J. Brill, Kendall 
Refining Company, Bradford, Pennsylvania; Clar- 
ence J. Fox, Emlenton Refining Company, Emlenton, 
Pennsylvania; H. A. Gidney, Gulf Refining Com- 
pany, Pittsburg; J. E. Johnson, Waverly Oil Works 
Company, Pittsburgh. 

Legislation and Litigation—Sheldon Clark, trus- 
tee; Councillors: Frank R. Coates, Crew Levick 
Company, New York; M. F. Cowden, Pennsylvania 
Oil Products Refining Company, Warren; William 
A. McAfee, Standard Oil Company of Ohio, Cleve- 
land; Samuel Messer, James B. Berry Sons Com- 
pany, Oil City, H. F. Stone, Gulf Refining Company, 
Pittsburgh. 

Manufacture—P. S. Tarbox, trustee; Councillors: 
Earl E. Bown, Kendall Refining Company, Brad- 
ford; D. W. Hovey, Waverly Oil Works Company, 
Pittsburgh; Harry R. Lewis, Conewango Refining 
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Company, Warren; F. J. McGraw, Oil Creek Refin- 
ing Company, Titusville; J. B. Northrum, Ohio Val- 
iey Refining Company, St. Marys, West Virginia. 


The division of manufacture also has company 
memberships in each of the refining centers, Brad- 
ford, Butler, Oil City, Pittsburgh, Warren and one 
for West Virginia. 

Under manufacture thre is a division of scientific 
research, of which G. C. Davison is trustee, with 
councillors G. D. Brandt, Crew Levick Company, 
New York; J. S. Harrison, Standard Oil Company of 
Ohio, Cleveland; Dr. J. B. Rather, Standard Oil 
Company of New York; C. R. Wagner, Pure Oil 
Company, Chicago; W. S. Zehrung, The Pennzoil 
Company, Oil City. 

Standards and Tests—Earle M. Craig, trustee; 
Councillors: -F. W. Beth, Franklin Creek Refining 
Company, Franklin; McLean Houston, United Re- 


- fining Company, Warren; E. M. Keely, Crew Levick 


Company, Philadelphia; R. S. Osterstrom, Pure Oil 
Company, Chicago; Frank Philippbar, Kendall Re- 
fining Company, Bradford. 

Membership and Relations—W. T. Holliday, trus- 
tee; Councillors: john S. Cordell, Cities Service Re- 
fining Company, Boston; O. D. Donnell, Ohio Oil 
Company, Findlay; John F. Flynn, Ohio Valley Re- 
fining Company, St. Marys, West Virginia; H. W. 
Logan, United Refining Company, Warren; A. C. 
Woodman, Richfield Oil Corporation, New York. 


Trade and Commerce—N. H. Weber, trustee ; East 
Coast Group, C. G. Sheffield, Standard Oil Company 
of New Jersey, chairman; Councillors: Axtell J. 
Byles, Tide Water Oil Company, New York; J. M. 
Carnes, Sinclair Refining Company, New York; 
Frederic Ewing, Standard Oil Company of New 
Jersey, New York; Harry D. Freuaff, Cities Service 
Company, New York; J. Howard Pew, Sun Oil Com- 
pany, Philadelphia. 

Pennsylvania—West Virginia Group, A. W. Scott, 
chairman, Empire Oil Works Company, Oil City; 
Paul Blazer, Ashland Refining Company, Ashland, 
Kentucky; A. M. Kiester, Ohio Valley Refining 
Company, St. Marys; James Lewis, Bradford Oil 
Refining Company, Bradford; L. L. Long, Waverly 
Oil Works Company, Pittsburgh; Harry W. 
Schmidt United Refining Company, Warren; A. B. 
Weingard, American Oil Works Company, Titus- 
ville. 

Central States Group, General H. C. Smithers, In- 
dian Refining Company, Lawrenceville, Illinois, 
chairman; Councillors: H. B. Carpenter, Ohio Oil 
Company, Findlay; F. T. Cuthbert, Solar Refining 
Company, Lima, Ohio; U. deB. Daley, Shell Petro- 
leum Corporation, St. Louis; E. W. Edwards, Par- 
agon Refining Company, Toledo, Ohio; W. E. Smith, 
Standard Oil Company of Kentucky, Louisville. 


Traffic and Transportation—Frank B. Frettet, 
trustee ; East Coast Group; Councillors: L. H. Bem 
ner, Standard Oil Company of New York, New 
York; C. B. Ellis, Gulf Refining Company, Pitts 
burgh; W. A. Hamel, Cities Service Refining Con- 
pany, Boston; J. M. O’Day, Sinclair Refining Com- 
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DECREASED 


A New Design Vapor 
Condenser for Vacuum 
Distillation of Lubricat. 


ing Oil. 














The Condenser illustrated is giy. 
ing excellent service and is one of 
the largest Condensers ever buil 
for oil refining. 


Weight—32 tons—contains 3600 
square feet of surface. Working 
pressure— 200 pound gauge in 
tubes—30 m.m. absolute in shell. 
Similar installations have been 
made in many of the latest vacu: 
um plants both here and abroad. 
A larger and heavier Leach Con- 
denser is now in the process of 
manufacture. 











Tube bundle of Leach Tower 
Condenser. Notice the inde- 





pendent floating head for the 





separate vapor passes. 

















Leach Tower Condenser with one-half of 
tube bundle partially removed. The slots at 
the base are for the admission of the va- 
pors. The free area is equivalent to an 8-foot 





diameter vapor pipe. 


View of the base of same Condenser. The 
portion below the flange projects into the 
tower shell. Vapors gain access to the tube 
bundle through the slotted opening, the 
hemispherical ends of the shell being pro- 
vided with covers for the collection of the 
lubricating oil distillate. 
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DBACK PRESSURE 


HIS condenser sets directly upon the tower with no 
por T interening piping and offers several advantages ove: 
JU the. conventional series of condensers connected to 

m the tower by a goose-neck vapor pipe. 

Cat. HIGHER VACUUM The pressure drop through 60 to 80 
feet of vapor piping is eliminated. Also the pressure drop 
within the condenser is decreased, as the Leach patented 
construction with independent tube bundles makes it pos- 
sible to condense all of the Reflux Vapor and part of the 

} giv- product in a single shell. The total pressure drop between 

ne of the vapor inlet and the vapor outlet of the new design will 

be one-quarter or less of the pressure drop across a con- 

buillf ventional three or four unit vacuum oil condenser. Calcu- 

lations on a recent installation showed that by the use of 
the condenser on top of the fractionating tower, the 

3600 vacuum in the tower could be improved from 60 
mm. of mercury to 45 mm. of mercury without 

rking change in the vacuum producing equipment. The 

Je in resultant saving in steam for stripping at the base 
of the tower is approximately 1500 Ibs. per hour. 


shell.f FEWER WELDED JOINTS The size of the vapor pipe 
been from the top of the tower to the condenser is much 
reduced eliminating about 50% of the total length of 
(OCU welded joints needed in the entire vacuum system. 
‘oad TOWER FREE TO EXPAND WITH TEMPERATURE 
Con. CHANGES The smaller vapor pipe also greatly 
reduces the expansion strains tending to produce 
ss Off leakage. In an 80-foot tower the expansion may 
be as much as 6 to 8 inches, and it is not hard 
to show that the stress caused by this distortion 
is quite severe with a 4 to 6 foot diameter goose- 
neck vapor pipe. 
The new Leach Tower Condenser is a complete 
condensing unit. Several vapor passes may be 
employed with a separate tube bundle for each 
pass. It is possible to employ different cooling 
media, as oil and water, in the different vapor 
passes, and the condensate from each pass may 
be segregated. 


If the heat of the vapor is reclaimed by the use 
of the feed stock for cooling, pre-heat of 400 
degrees Fahr. or over may be obtained. Over 78 
Leach Fracto Condensers have been furnished for 
lubricating oil refineries with both the wet process 
of distillation at about 35 mm. absolute pressure 
described here, and with the dry process operat- 
ing at 2 mm. absolute pressure. 


The Leach Condenser is fully covered in the U.S. New Leach Tower Condenser for the vacuum 


Pat. . 2 oie . . distillation of lubricating oil. This Condenser 
at. Office and in the principal foreign countries. —_;, placed on the top of the fractionating 


tower, eliminating the gooseneck vapor pipe 

C Fy L F A C a C @) from the top of the tower to the Condenser.Sep- 

* * ® arate cooling media may be used in the two 

halves of this Condenser, and the distillates 

225 BROADWAY aa NEW YORK from each half may be removed separately. 
Main Office: Elizabeth, N. J. 
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pany, New York; R. W. Ostrander, Standard Oil 
Company of New Jersey, New York. 

Pennsylvania—West Virginia Group; Councillors: 
J. T. Broshahan, Emlenton Refining Company, Em- 
lenton, Pennsylvania; D. E. Carrier, The Pennzoil 
Company, Oil City; J. B. Fisher, Kendall Refining 
Company, Bradford; R. D. Lowe, Elk Refining 
Company, Charleston, West Virginia; W. E. Miller, 
Tiona Refining Company, Clarendon, Pennsylvania. 

Central States Group; Councillors: E. E. Har- 
rington, National Refining Company, Cleveland; 
Henry Hauseman, Pure Oil Company, Chicago; W. 
\W. Klingensmith, Transcontinental Oil Company. 
Tulsa; S. T. Rion, Ashland Refining Company, Ash- 
land; A. M. Stevens, Standard Oil Company of Ken- 
tucky, Louisville. 





Fire Prevention and Safety—R. A. Wotowitch, 
trustee; Councillors: Frank G. Benedict, Sinclair 
Refining Company, New York; Harold Eaton, Valv- 
vline Oil Corporation, Butler; Frank A. Epps, Tide 
Water Oil Company, New York; James H. Herbert, 
Standard Oil Company of Ohio, Cleveland; W. D. 
Manz, Tri-State Refining Company, Kenova, West 
Virginia. 

Insurance—O. P. Kenney, trustee; Councillors: 
Wayne K. Glenn, Pennsylvania Refining Company, 
Karns City, Pennsylvania; Harold W. Jackson, Ken- 
dall Refining Company, Bradford; L. C. Jamieson, 
Viking Oil Corporation, Clarendon; W. A. Powell, 
Tiona Refining Company, Philadelphia; C. E. Town- 
send, Sun Oil Company, Philadelphia; associate 
councillor, Houston Dunn, National Petroleum Mu- 
tual Fire Instrance Company, Philadelphia. 


EFFECT OF PRESSURE IN PRODUCING GAS- 
OLINE FROM SHALE OIL 


A study of the effect of pressure in producing gaso- 
line from crude shale oil is being made by the United 
States Bureau of Mines, Department of .Commerce, 
laboratories at the University of Colorado, Boulder, 
Colorado. 

A series of cracking experiments at pressures ranging 
from atmospheric to 150 pounds pressure was made on 
the crude shale oil produced in the government retorts 
at Rulison, Colorado. The crude was topped up to 
400°F., and this stock was then distilled under pressure. 
It was found that considerable noncondensible gas was 
produced when the oil was treated under pressure great- 
er than atmospheric. 


When the oil was distilled to dry coke at atmospheric 
pressure about 7.5 per cent. of the charge was converted 
into gas. The analysis of this gas was as follows: carbon 
dioxide, 0.5 per cent.; illuminants, 27.5 per cent. ; oxy- 
gen, 2.7 per cent.; hydrogen, 24.5 per cent.; carbon 
monoxide, 1.6 per cent. ; methane, 24.3 per cent. ; ethane, 
10.1 per cent., and nitrogen, 8.8. per cent. Its specific 
gravity was .656 and the B.t.u. was 1000. The topped 
oil cracked under pressures up to 150 pounds yielded 
from 16 per cent. to 20 per cent. by weight of dry gas 
free from hydrogen sulphide. The analysis of this gas 
was as follows: carbon dioxide, 0.6 per cént.; illumi- 
nants, 5.4 per cent. ; oxygen, 3.3 per cent. ; hydrogen, 3.0 
per cent. ; carbon monoxide, 6.6 per cent. ; methane, 59.0 
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per cent.; ethane, 9.1 per cent, and nitrogen, 11.0 per 
cent. Its specific gravity was approximately .695 and 
the B.t.u. was 1000. 

These analyses are not average but typical, and show 
the predominating gases in their relative proportions, 
The amount of methane sometimes runs as high as 65.0 
per cent. 


REVISED MOTOR GASOLINE SPECIFICA- 
TIONS NOW AVAILABLE 


The revision of the United States Government Master 
Specification for Motor Gasoline, which becomes effec- 
tive September 11, 1929, has been made available in the 
form of an insert to Technical Paper 323B of the 
United States Bureau of Mines, Department of Com- 
merce. Copies of Technical Paper 323B are obtainable 
from the Superintendent of Documents, Government 
Printing Office, Washington, D. C., at a price of 15 
cents. The revisions cover the grade of gasoline used 
by the United States government as a fuel for automo- 
biles, truck tractor, motor boat and similar engines and 
also a special grade of fuel which may be used for am- 
bulances, fire engines, emergency vehicles, military and 
naval equipment, and for other equipment under special 
conditions. 





Possibilities of fitting oil cracking operations into 
the manufacture of illuminating gas, as well as mo- 
tor fuel, appear to be developing not only in this 
country, but abroad. 

This is indicated during recent visits of two dis- 
tinguished foreign technologists to the offices and 
laboratories of the Universal Oil Products Company 
at Chicago, according to Paul Truesdell of that com- 
pany. 

One of these visitors is E. F. Armstrong, a direc- 
tor of the South Metropolitan Gas Company in Lon- 
don, and the other is Walter Muller, head of the En- 
gineering Economics department of the University 
of Chile at Santiago, and also chief engineer of the 
leading gas company of Chile. 

These men are studying the possibilities of using 
cracking equipment to make high grade motor fuel 
on one hand and at the same time enrich manufac- 
tured gas through the utilization of the fixed gases 
from the cracking stills. 

At the request of E. A. Dieterle, chairman of the 
gas section of the Western Society of Engineers, 
Chicago, Doctors J. C. Morrell and Gustav Egloff of 
the Universal Oil Products Company are preparing 
a paper on the possibilities of combining cracking 
operations with gas manufacture. 





Burrell-Mase Engineering Company, Pittsburgh, is 
rebuilding the absorption natural gasoline plant of the 
Equitable Gas Company, Pittsburgh. The gasoline 
plant operated by the Salem Gasoline Company at 5 
lem, West Virginia, is also being remodeled and recot- 
structed by the same firm. At the Petrolia, Pennsyl 
vania, refinery of W. H. Daugherty & Sons Refining 
Company, Burrell-Mase Engineering Company is erect 
ing a new absorption type gasoline vapor recovery plant, 
which will be placed in operation at an early date. 
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Contact Filtration 
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VALLEZ ROTATING 





LEAF FILTER 


HE Vallez works in a closed system, never 

being open during operation, thereby 
avoiding solvent losses and dust, and mini- 
mizing fire hazard. 
The Vallez operation of filtering is immediately 
followed by a washing with solvents. This 
washing is thorough because of the uniform 
thickness of cake, due to rotating leaf, and re- 
quires a minimum of solvent. 


The solvent can be entirely steamed from the 
cake in the filter, if desired. 

The capacity is large because of high filtration 
rate and minimum time for blowing and dump- 
ing. 

You know how dusty the dumping of a 


washed Fuller’s Earth or any other absorbent 
has been. In Vallez filter operation there is 
no dust. 

The Vallez is not opened to discharge and the 
hopper underneath is covered. 

Many Vallez filters are used successfully in 
dewaxing operations, with the aid of volatile 
diluent. 


WE BUILD 


High Duty Vacuum Rotary Filters 
Pressure Filters, Kilns, 
Evaporators, Stills, 


Condensers, Drie,.s 
Saturaters, Towers, 
Settlers, Retorts 


Write for information, catalog and complete 
equipment data. 


Goslin-Birmingham Mfg. Co. 


Main Office and Works: Birmingham, Alabama 
New York Office: 82 Beaver Street 


Western Union Code—5 Letter 


— 


Refinery Supply Company, Tulsa, Oklahoma 


Cable Address, “JOUGOS” 
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By G. R. HOPKINS’ 


HE petroleum refiners of the United States 

made rapid strides in fuel economy in 1928, 

when the-calculated number of B. t. u. required 
to refine a barrel of crude petroleum was 637,000 as 
compared with 698,000 in 1927, a decline of nine per 
-ent. The major portion of this indicated increase 
in fuel efficiency was undoubtedly due to the gain 
in the use of the pipe-still and the continuous pro- 
cess of refining as contrasted with the old batch 
method of distillation. 

The more extensive use of the pipe-still was not 
the only way in which the refiners lowered their fuel 
requirements in 1928. The use of heat-exchangers, 
in which the heat from hot vapors to be condensed 
is used to heat the incoming cold oil, also increased 
in 1928, and in addition the refiners have kept abreast 
of the times in saving fuel through better insulation 
and improved burners. 

For 1928 the refiners burned as fuel the following: 
46,400,000 barrels of fuel oil; 3,362,000 short tons of 
coal ; 114,950,000,000 cubic feet of natural gas; 77,313,- 
000,000 cubic feet of refinery or still gases; and 470,- 
000 short tons of coke, in addition to a little elec- 


“Reprinted trom U. S. Bureau of Mines Reports of Investigations 
2964.” 


“Associate eccnomic analyst, U. S. Bureau of Mines. 


tricity. This fuel was calculated to have produced 
a grand total of 582,156 billion of B. t. u., as compared 
with 578,784 billions B. t. u. in 1927. 

The total of 46,400,000 barrels of fuel oil burned 
represents an increase over 1927 of about 5,000,000 
barrels, which made it about equal to the 1926 fig- 
ure. Practically all of the refinery districts used 
more oil as fuel in 1928. 

The use of coal for fuel at refineries again regis- 
tered a material decline, the total for 1928 of 3,362,- 
000 short tons being 33. per cent below that of the 
previous year. The outstanding decrease in the use 
of coal in 1928 occurred in the East Coast district, 
where coal was probably replaced by oil. 

The use of natural gas as fuel at refineries, which 
had been increasing quite rapidly, declined in 1928. 
The total used in that year amounted to 114,950,000,- 
000 cubic feet as against 123,395,000,000 cubic feet in 
1927. The largest factor in this decline was the dis- 
placement of about 7,500,000,000 cubic feet in Okla- 
homa by slightly over 1,000,000 barrels of fuel oil. 
On the other hand, the use of refinery gas showed a 
very material increase, there being 77,313,000,000 
cubic feet of this material burned in 1928 as com- 


FUEL USED AT REFINERIES IN THE UNITED STATES, 1927-1928 
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I ao ei a rn 87 8,351 2,408 Te 11,819 22,675 521,000 
EE as eg 1,958 17,420 4,500 104 37,884 52,685 717,000 
Total La.-Ark. e Waee Cok ests « 2,045 ‘ea 25,771 6,908 104 49,703 75,540 658,000 
Rocky Mountain . 987 18 16,088 4,212 13 28,095 26,061 1,078,000 
a SORES ee 5,354 ; 17,403 4,897 2 55,599 211,222 263,000 
EE ne ee ee 46,400 3,362 114950 77,313 470"... 913,295 637,000 
Total B. t. u. (billions approx.) ............ 278,400 87,412 120,698 81,179 14,100 367 582,156 ...... seeeee 


4Includes acid sludge. *437.783 kilowatts. %482,700 kilowatts. 412,133 tons refuse. 5231,416 kilowatts. °502,360 kilowatts. 
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Question: 
How does it save fuel? 


Answer: 
By a patented mixing arrangement 


which produces a perfect mixture of gas 
and air. 


Send for the 48 page catalogue. It explains in detail both engine and compressor 
construction and how unusually high fuel economy is obtained. 





ei BY 


Fig. 1658—TRANSIT 17 x 24”, Model 26 Gas Engine, with compressors. Side View. 


«ecco PUMPS TRANSIT encines = 


F. C. RICHMOND MACHINERY CO, 








REPUBLIC SUPPLY COMPANY NATIONAL TRANSIT PUMP & MACHINE CO. Go ee 
Los Angeles, California : es 
RRR DISTRICT OFFICES IREEVES & SKINNER MACHINERY C9 
06 ee eee ae. NEW YORK PHILADELPHIA PITTSBURGH ree 


CLEVELAND HOUSTON ‘TULSA LOS ANGELES 
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Beyond the lines of modern 
transportation, these SMITH- 
Welded Vessels were unload- 


ed directly into the sea, float- 











if * ited. i 






ed up the river — hauled 






out and rolled along the road 






to their destined place in an 


Oil Cracking Unit in the 
South American tropics. 




















All over the world, SMITH- 
Welded Vessels make it 


practicable for the oil crack- 








ing plant to go where the 






crude oil is. 
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Oil & Gas Field Products Division 
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CRACKING STILLS 
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pared with 53,465,000,000 cubic feet in 1927, a gain 
of 45 per cent. Although it is probable that a portion 
of this increase in the total refinery gas utilized as 
fuel was due to the installation of equipment de- 
signed to save gases formerly lost, it is also likely 
that a large part was due to increased cracking, a 
method of refining which produces large quantities 
of still gases. 

The increasing tendency of recent years toward 
the utilization of petroleum coke as refinery fuel was 
somewhat checked in 1928 by the low price of fuel 
oil. However, the total amount of petroleum coke 
burned increased from 450,000 short tons in 1927 to 
470,000 short tons in 1928. A total of 733,766 kilo- 
watts of electricity was used as refinery fuel in 1928 
py three refineries, as compared with 920,483 kilo- 
watts used by four refineries in 1927. 

The Appalachian district made a notable gain in 
fuel economy in 1928, when only 1,172,000 B. t. u. 
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were required per barrel of crude refined as com- 
pared with 1,444,000 B. t. u. in 1927. This saving was 
due in a large measure to the economies eftected 
through the installation of pipe-stills and other cquip- 
ment. The California district was the only one which 
showed a gain in the B. t. u. requirements per barrel 
in 1928, increasing from 250,000 to 263,000. This 
probably resulted from more cracking and from a 
more complete processing of the crude refined. De- 
spite this increase, California easily retained its rank 
as the leading district from the standpoint of low 
fuel requirements. 

The following B. t. u. contents for the various fuels 
were used in the foregoing calculations of B. t. u.: 


See a wdews cea 6,000,000 B. t. u. per barrel 

Ree seis ca eek 26,000,000 B. t. u. per short ton 
| SEE ee 1,050 B. t. u. per cubic foot 
RAD seek dane arg 30,000,000 B. t. u. per short ton 


1 kilowatt-hour.. 3,415 B. t. u. 








Some Developments in Commercial Cracking 


(Continued from page 66) 








gases could be eliminated with a relatively small loss 
of gasoline, if separation could be effected at pressures 
in excess of about 150 pounds per square inch. Separa- 
tion in two steps, for instance, the first at 250 pounds, 
the second at 150 pounds, involves lower losses of gaso- 
line than separation in a single step-at the lower pres- 
sure. 

The naphtha withdrawn at the lower pressure is still 
a very “wild” product. If released to atmospheric 
pressure, a considerable amount of rich gas is given off, 
which must be treated in a compression or absorption 
plant for the recovery of the gasoline fractions. With 
gases high in hydrogen sulfide, it is practically necessary 
to subject them first to a preliminary treatment for re- 
moval of this constituent. Both the naphtha and re- 
covered gasoline still contain appreciable amounts of un- 
desirable fractions and should, therefore, be subjected 
to a final rectifying step to complete the process. 

A more economical solution to the problem was finally 
developed, involving high pressure rectification of the 
naphtha before the final release of pressure. A very 
sharp fractionation is thereby obtained between desirable 
and undesirable constituents. The gas is practically free 





DESULFURIZING PLANT FOR FLOW DIAGRAM 
OF PRESSURE GASOLINE 


















































FIGURE 7 
Diagram of Desulfurizing Plant 


of gasoline fractions; the naphtha can be processed to 
any desirable vapor pressure, and is substantially free 
of hydrogen sulfide and other fixed gases—an important 
advantage in the subsequent treating and rerunning op- 
erations. 

The arangement of the equipment is illustrated in 
Figure 7. The first step in the process begins with the 
separation of the gas and liquid in the pressure stills 
receivers. This separation of the gas from the naphtha 
aids in the fractional separation that takes place in the 
secondary receiver (A), which is held at a gage pres- 
sure of 140 pounds to 160 pounds. The gas discharged 
at this point is relatively dry, and the loss of gasoline 
fractions small. The separated naphtha is picked up at 
this point by a pump shown at (B), and discharged 
through a heat exchanger (C) into a bubble-plate tower 
(D) under a pressure of about 300 pounds. The stock 
in the bottom of the tower is maintained at about 460 
degrees F. by circulation through a furnace (E) by 
means of a pump. The rectified naphtha passes from 
the bottom of the tower through the heat exchanger 
and a cooler (G). Reflux is produced by water cooling, 
and is pumped to the top of the tower which is held at 
about 110 degrees F. The exact temperatures will, of 
course, depend upon the vapor pressure of the naphtha 
and the degree of stripping desired. 

The receiver (A) is of quite large capacity, and so 
acts as a surge chamber in which minor fluctuations in 
the rate of naphtha production are absorbed. The dis- 
charge of a relatively large volume of gas at this point 
relieves the demand on the tower, and makes it possible 
to operate at moderate pressures while using an ordinary 
water supply for reflux condensing. The principles in- 
volved in this process will be readily understood. This 
process is practical, and has been entirely successful in 
operation. The rectified naphtha is practically free from 
hydrogen sulfide which is discharged with the gases, 
and the caustic required for pre-treatment has been re- 
duced to a minimum. 











om- 
was 
ted 
uip- 
rich 
rrel 
his 
na 
De- 
ank 


lc WwW 


ww 


| to 
ree 
cant 
Op- 





DECEMBER, 1929 


A Gulf Publishing Company Publication 


105 










Return Bend. 















L. your cracking still pressures and tempera- 
tures are within the following range you should 


know more about the Stockham Fantz-Type 


400 pounds per square inch at 
800 14 4 14 T4 900° F, 
ee 25 = 900° F. 
rats ° . 1000° F. 
ae 4 ” $4 1000° F. 
ee Soe - es 1500° F. 


i 













Stockham Fantz-Type Return Bends are available 






in sizes from one inch to five inch, inclusive. 


Tube mills are prepared to furnish carbon steel 






or alloy steel Tubes to Stockham specifications on 





short notice. 











Inquiries will receive prompt attention 


STOCKHAM PIPE & FITTINGS CO., Birmingham, Ala. 
Boston, New York, Philadelphia, Chicago, Detroit, Houston, Los Angeles 


STOCK HAM 


(FANTZ-~TYPE) 


THERE IS A STOCKHAM FITTING FOR EVERY OIL REQUIREMENT 
ELECTRIC CAST STEEL—CAST IRON—MALLEABLE | 
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N the 96 years that Cooper engines and power machinery have been 
built at Mt. Vernon, the name “Cooper” has meant but one thing to 
Cooper customers and prospects — Finest equipment of its type. 


And, in the 31 years that Bessemer engines and power machinery have 
been built at Grove City, the name “Bessemer” has meant — Finest 


equipment of ITS type. 

Therefore, when the Cooper and Bessemer interests united for greater 
service to this Industry, they decided to retain the names “Cooper 
engines” and “Bessemer engines” until the time when the name 
COOPER-BESSEMER could command even more respect than Cooper 
or Bessemer alone. 

That time is here. The two engine lines are combined and standardized 
into one. Every single engine has been improved, refined or redesigned. 
Cooper and Bessemer men, working together, have accomplished these 
results through joint research, experiments and tests, And the products 
of their united efforts have now thoroughly earned this greater name 


COOPER-BESSEMER. 


While the individual engine names—COOPER, BESSEMER, HOPE—are now replaced, 
the former type numbers remain unchanged. A new, handy-reference, combined line 
folder has been prepared. It shows the type designation, range of sizes, construction and 
chief applications of every Cooper-Bessemer product. 


THE COOPER-BESSEMER CORPORATION 


Formerly The C. & G. Cooper Company and The Bessemer Gas Engine Company 
Mount Vernon, Ohio : Grove City, Pa. 
Branch offices in all principal oil and gas fields 








THE REFINER AND NATURAL GASOLINE MANUFACTURER 











Institute Realignment Gives Refining More 
Prominence At Sessions 


(Continued from page 56) 
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Motor Company to determine the pecularities liable 
to arise in using the methods in the various labora- 
tories. When this is completed, representatives of 
the Bureau will go to each laboratory and see that 
all factors are standardized and a uniform method 
used and the engine adjusted as nearly as possible 
to a standard. The runs will then be made by the 
various laboratories and the results sent to the Bu- 
reau for compiling and analysis. 

The committee has met with cooperation on every 
side, and has had gestures from technical bodies of 
foreign countries anxious to contribute to this work. 
While it is hoped by some that this engine is close 
to the final form, the committee desires that it be 
considered at this stage as being developed for the 
tests about to be undertaken; and that a final engine 
will probably be built suitable for the standard test 
procedure, which it is hoped, will be the outcome of 
the above tests. 

“Gas Locking Tendencies .of. Aviation Gasolines 
in Airplane Fuel Lines and Feed Supply”, as pre- 
sented by C. C, Moore, Jr., and. M. S. Reynolds, 
Union Oil Company of California, reports that the 
occurrence of vapor lock in aviation work is of great 
importance, not only as a limiting factor in perform- 
ance, but from the standpoint of safety. An experi- 
mental investigation was made to determine the ef- 
fect of gasoline volatility on the tendency of aviation 
gasoline to gas-lock in airplane fuel lines and feed 
pumps, thus providing a basis for predicting the per- 
formance of aviation gasoline from a knowledge of 
their volatility. 

The desired data were obtained by ascertaining 
the pumping rates of several gasolines covering a 
wide range of volatility. An electrically operated 
gasoline pump and a system of fuel lines and reser- 
voirs in which the atmospheric pressure and gasoline 
temperature could be varied independently provided 
conditions corresponding to those encountered in 
aviation practice. 

The data show that: (1) in general, there is a defi- 
nite relationship between the vapor locking tenden- 
cies of normal aviation gasoline and their 10 per cent 
points in the A.S.T.M. distillation test; (2) the aver- 
age boiling point of a gasoline is only roughly indi- 
cative of its tendency to vapor-lock and, (3) the 
initial boiling point is a less satisfactory indication 
of the tendency to vapor-lock than the 10 per cent 
point. 

Graphic charts were developed by the use of which 
the relative performance of aviation gasolines at var- 
ious altitudes and temperatures can be predicted from 
a consideration of the 10 per cent point in the A.S.- 
T. M. distillation. 





CRACKING SYMPOSIUM 


A. L. Strout, Standard Oil Company of California, 
in his paper “Some Developments in Commercial 
Cracking” states that as a result of intensive study 
and experimental work during the past few years we 
have succeeded in determining principles which in- 
fluence the formation of coke in the cracking process 
and the character of the cracked fuel oil as regards 
sediment. Having determined how to apply these 
principles through the design of equipment and 
method of operation, the benefits resulting there- 
from have been realized to a gratifying degree with 
commercial units. A plant which embodies the 
principles discussed by Mr. Strout includes a furnace 
vf ample heating surface, in which the radiant heat 
is well distributed over a large number of tubes and 
in which high velocities are maintained. The evap- 
orator is of small cross-section, with provision for 
maintaining the liquid at a low level. This liquid has 
a commercial tar content of 35 per cent to 40 per 
cent, and it is withdrawn to a flash still at low pres- 
sure where it is distilled by its residual heat. The 
commercial tar is withdrawn from this still and the 
vapors are condensed in a heat exchanger. The con- 
densate from this chamber passes to a mixing cham- 
ber, to which fresh feed is admitted. The mixed 
stocks from this chamber are pumped through the 
exchanger to this system. The vapors from the evap- 
orator pass to a fractionating tower, from which 
naphtha is drawn overhead and cycle stock from the 
bottom. The cycle stock and fresh feed are pumped 
to the furnace. 

A plant of this design will operate successfully on 
heavy gas oil or topped crude, with practically no 
formation of coke, and will produce a tar with a sedi- 
ment approximately 0.3 to 0.5 per cent. The yield 
from a plant of this kind will be contingent upon the 
degree to which tar is reduced by distillation. The 
quality of tar withdrawn will be dictated, as a rule, 
by the viscosity required for blending and marketing 
purposes. 

Results in vapor phase cracking research are re- 
ported in detail-in “Principles of Vapor Phase Crack- 
ing” as presented by R. C. Osterstrom and C. R. 
Wagner, Pure Oil Company. Edivence is adduced to 
show that gas and fuel are the results of secondary 
reactions entirely. It is shown that when the time 
of reaction exceeds one second at temperature above 
1,000 degrees F., secondary reaction products almost 
exclusively are found in the distillate produced. Pres- 
sure up to two atmospheres has little or no effect ex- 
cept in altering the time of reaction. Gas produc 
tion is shown 4s a function of time and temperature. 
It is believed that quality of product is affected more 
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a heat exchangers, 
coolers, condensers, and final con- 
densers vary in size from very small units to 
those containing several thousand square feet 
of surface. The apparatus is designed espe- 
cially to meet specific conditions of each in- 


stallation, insuring the greatest economy. 


Consult our nearest office. 


For Petroleum 
Refineries: 


Residual to crude exchangers 
Gas-oil to crude exchangers 


Kerosene to crude exchangers 


For Gasoline 
Absorption 
Plants: 


Lean to rich oil exchangers 


Lubricating stock to water 
coolers 


Residual to water coolers 
Gas-oil to water coolers 
Kerosene to water coolers 
Gasoline to water coolers 
Naphtha to water coolers 
Vapor to crude exchangers 
A Lean to water coolers 
Vapor to crude partial con- 
densers 
Oil to oil reboilers 


Vapor to water coolers 


Gasoline to water condensers 
Natural gas to water coolers 


Gasoline vapor to water de- 


Kerosene to water condensers phlegmators 


Naphtha to water condensers Gasoline vapor to rich oil 


Gasoline to water condensers dephlegmators 


Fractionating condensers Steam to rich oil preheaters 


WESTINGHOUSE ELECTRIC & MFG. COMPANY 
SOUTH PHILADELPHIA WORKS PHILADELPHIA, PA. 


SALES OFFICES AND SERVICE SHOPS IN ALL PRINCIPAL CITIES 
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A Fractionating Condenser Column, 


For 
Illuminating 


Gas Works: 


Gas to water coolers 
Gas to gas exchangers 


By-products to water coolers 


| Westinghouse 


For Chemical 
Industries: 


Aqueous solutions to watet 
coolers 


Vapors to water coolers 
Vapors to water condensers 


Vapors to vapor exchangers 
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INHALES AIR- 


CHECK COSTLY TANK BREATHING 











NATIONAL 


The qualities that character- — gm, 
ize Natco Structural Clay | / ! 
Segmen-Tile, recommend the Pe: | 7 


balance of the Natco Line for 
use in all structures. Natco 


provides « type and size for Hatt @@)\V/2ma0 MiNi ee 


every oil industry building 


need. STRUCTURAL CLAY TILE 
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STRUCTURAL CLAY 


e menlile 


Through the night the tanks breathe in, filling their 
tops with air. Through the day the tanks breathe 
out, expelling precious vapor—the lightest and most 
valuable parts of the oil. 








The consequent yearly loss, in a single 55,000 barrel light 
oil tank, has been estimated by an authority as $15,000. 


Natco Structural Clay Segmen-Tile insulate and pro- 
tect. They surround the tank with a multiple blanket 
of dead air, barring the rapid passage of heat and cold, 
curbing the costly “‘breathing.”’ The tile are absolutely 
non-inflammable; are immune to weathering and 
chemical fumes; never need painting; can be laid up 
with common labor. First cost is low—and it is last 
cost. Continuous savings are effected. 





For all light oil storage tanks; for lubricating oil tanks; 
for the new vacuum lub-oil plants (it is predicted that 
50 units will be installed this year); wherever, in short, 
it is desired to retain heat or cold, Natco Segmen-Tile 
will best solve your problem. 


FIRIE-PR@FING: COMPANY 


General Offices: Fulton Building, Pittsburgh, Pa. 
Branch Offices: New York, Chanin Bldg; Chicago, Builders Bldg; Philadelphia, Land Title Bldg; Boston, Textile Bldg. 
In Canada: National Fire Proofing Co. of Canada, Ltd., Toronto, Ontario 


Cross-section snow- 
ing two courses Seg- 
men- Tile. Note curva- 
ture in wall. Ends are 
cut to any radius de- 
pending on diameter 
of tank. 





The Pump House 
Station of the Kend- 
all Kefining Co. Tanks 
are completely watied 
in by Segmen-Tile, to 
insulate and protect 
them. 
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-by temperature than by variation in time or pres- 
sure of reaction. The vapor phase cracking reaction 
is strongly endothermic and therefore requires the 
addition of large amounts of heat to maintain the 
cracking temperature constant. 


Although variation in the quality of the cracking 
stock causes some variation in the quality of the 
motor fuel products, this tendency is much less 
marked than at the low temperatures employed in 
liquid phase cracking. On the other hand, it is con- 
ceivable that the quantities of a given quality of 
product produced might vary a great deal more with 
variations in physical and chemical properties of 
charging stocks than in the case of liquid phase 
cracking—assuming that optimum operating condi- 
tions in the two methods of cracking are obtained 
before comparisons are drawn. Even though the 
quantities and qualities may not be materially af- 
fected, yet it is entirely conceivable that the extent 
of treating necessary to produce a finished, stable 
product, may be influenced by the chemical proper- 
ties of the original charging stock. Research work 
along this line is now in progress, and will probably 
be made the subject matter of a subsequent paper. 

The discussion of a cracking process incorporating 
new features of design under the title “A New Type 
of Cracking Unit” was presented by Luis De Florez, 
consulting engineer, who said in part: “The prob- 
lems involved in the design of a cracking unit cap- 
able of a wide range of operation are not merely of 
a structural nature: provision must be to permit a 
more or less independent control of the operating 
factors, such as temperature, pressure and time, in 
order to bring about the required conditions to pro- 
duce the type of results desired. These problems 
present many difficulties, none of which, however, 
precludes a practical solution if attacked with the 
clear understanding that cracking at various parts 
of the scale differs more in detail than in theory of 
processing. 

“A solution to these problems has been found in 
the evolution of a design combining certain struc- 
tural features and an operating cycle which can be 
balanced with widely differing rates of cracking per 
pass.—The unit (latest type) comprised a vertical 
tube heating element, a primary tower providing an 
expansion chamber and recycle stock fractionating 
column, a secondary tower providing a sycle stock 
accumulator and a gasoline fractionating column, a 
condenser, a gas separator, and an absorption tower 
for the recovery of gasoline from the gas, together 
with such supplementary equipment, in the form of 
heat exchangers and reflux condensers, as may be 
necessary for efficient operation.” 

The process is described in detail with operating 
results cited where processing on various crudes and 
gas oils. The paper as presented is published _else- 
where in this issue. Results obtained justify the be- 
lief that cracking low grade charging stocks at tem- 
peratures of the order of 1,050 degrees F. is practical 
and economical even when process gas is valued as 
fuel. It is indicated that it is feasible to build a 
cracking unit, at moderate cost, which will operate 
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effectually on widely differing charging stocks and 
under widely varying operating conditions. 


CORROSION SYMPOSIUM 


The report of committee on refiner and marine cor- 
rosion was presented by Walter Samans, The Atlan- 
tic Refining Company. In summing up the report 
stated that the economic comparison of measures to 
counteract corrosion was mentioned and while it 
seems scarcely necessary to explain in detail how 
such comparisons are made; but for fear that some 
may misinterpret either the purpose of the tests be- 
ing conducted or the tentative deductions made, or 
to mis-apply the information that may be issued, it 
is thought desirable to report the fundamental con- 
siderations. In the use of special materials in still 
construction, the reduction in shutdown time by 
reason of lessened repairs and of longer time between 
renewals is expressed in value of still-hours when in 
operation, and based on lost profits if the still capa- 
city is required to supply required produces. 

In the use of special materials in tubular equip- 
ment, the reduced time in cleaning and the better 
quality of products by reason of elimination of con- 
tamination due to minor leaks, that may not easily 
be corrected except in the complete renewals of tube 
nets, must be considered. This naturally points out 
the advantages of heavier initial gauges in tubes, as 
their corrosion can not be entirely eliminated. The 
work need on repair and replacements should also 
come within the normal shutdown time of the mapor 
equipment of which the tubular equipment is a part. 

In the application to tanks of paints or other pro- 
tective coatings, the life and cost of new roofs of 
various initial thickness or of various iron alloys, and 
their replacement costs, compared to the possibility 
and cost of taking tanks out of service; the prapara- 
tion of the surface and the cost of the coating and its 
application, and the frequency with which this must 
be done, must all be taken into account. 

In the use of special material in minor refinery 
equipment, including valves and control equipment, 
the importance of this equipment in cintinued opera- 
tion of the apparatus of which, it is an auxiliary 
must be considered, bearing in mind the difficulties 
of inspection and cost of repairs. In the above 
studies, we should not forget the fire hazard involved 
by failures in various locations, and secondary fail- 
ures during a fire that may increase the extent of 
fire losses. Safety to the operators is of paramount 
importance. 

Walter G. Whitman and J. K. Roberts, Standard 
Oil Company (Indiana), in their paper “Pressure Still 
Corrosion,” conclude that the most promising protec- 
tive measures for pressure still corrosion are the use of 
lime, lines of cement, refractories, or metal, and the use 
of resistant alloys such as 18 per cent. chrome—eight 
per cent. nickel for parts of equipment having unduly 
short life. The 4- 6- per cent chrome alloy, because of 
its relatively low cost and good ‘resistant qualities, gives 
promise of wide usefulness for all types of equipment. 


Adequate protective measures for pressure still equip- 
ment are still in an early stage of development, and 
must advance rapidly to keep pace with the present ten- 
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FOR LONGER SERVICE 


The absence of welded seams; 
the uniform texture of tough, 
high-grade steel; the manufactur- 
ing skill acquired ina quarter cen- 
tury of specialization in the mak- 
ing of seamless steel pipe and 
tubing exclusively :—these factors 
assure the unvarying extra 
strength and service of Pittsburgh 
Seamless that is reducing over- 
head in many plants. 


Exceptionally fine-grained steel 


gives the elasticity which enables 
*“*‘Seamless”’ to absorb a tremen- 
dous amount of shock without 
harmful effects. Smooth walls 
make it remarkably resistant to 
corrosion. For special uses it is 
available in any range of carbon, 
in copper content and other steels. 


You can reduce overhead in 
your own plant and assure longer 
service in all pipe and tubing by 
specifying Pittsburgh Seamless. 


Still Tubes, Boiler Tubes, Condenser Tubes, Re‘inery Piping, Steam Lines, 
Pipe Coils, Oil and Gas Pipe Lines, Heating Systems, Tank Car Piping, 
High Pressure Piping, Mechanical Tubing and Chemical Plant Piping. 
Sizes 14” to 13°%” O. D. length up to 45 feet, depending 
on size and wall thickness. 


Pittsburgh Steel Products Co. 


Diviston of 





[ Pittsburgh Steel Co.) 





Pittsburgh New York St. Louis 
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dencies towards increased operating temperatures and 
the influx of sour crudes. Progress along this line 
can be best effected by co-operative efforts such as 
are being fostered by the general committee on corro- 
sion of the American Petroleum Institute. The Insti- 
tute’s corrosion commitee has been studying various 
méthods of making frequent tests and inspections for 
corrosion, and expects to adopt and publish a standard 
method of testing and reporting results in the near 
future. 

“Practical Methods of Combating Corrosion in Oil 
Refinery Equipment,’ by R. L. Duff, Standard Oil 
Development Company, was a general resume and ref- 
erence to many items that have to be studied, and con- 
veys the thought that corrosion is of tremendous im- 
portance in economical refinery operation and a subject 
involving considerable research, test work, and study. 
The corrosion of metals in an oil refinery is command- 
ing considerable attention throughout the industry. 
The trend toward higher pressures and temperatures 
in refinery processes is demanding the use of materials 
possessing higher physical properties, as well as cor- 
rosion resistance. In the search for the proper ra- 
terials for use in a particular location, many factors 
must be considered, such as temperature, pressure, ve- 
locity, strength required, expansion, ductility, conduc- 
tivity, cost of material, obsolescence of equipment, ease 
of fabrication, resistance to shock or impact, as well as 
corrosion resistance. Alloys are being utilized to meet 
these complex problems, and their use is becoming more 
widespread. The importance of tests is, therefore, 
emphasized in fact of the highly ‘specialized materials 
being produced. Coatings are also of importance, and 
are being used successfully in many cases. Ever chang- 
ing conditions and methods call for continual research. 
There is no single application of material or method 
that can be universally adopted. 

“Cause of Corrosion in Cracking Plants,” by E. 
Retailliau and F. R. Lang, Shell Petroleum Corpora- 
tion, reports results of a series of tests in which the 
main fact evidenced by such experiments is the dis- 
sociation of hydrogen sulphide and organic sulphur 
compounds in a closed tube. It is indicated that, in 
plant operation, such compounds are partly decom- 
posed, yielding some free sulphur whose corrosive ac- 
tion surpasses by far all other corrosive action possibly 
present in the charging stock. In cracking plants using 
a sulphur-bearing charging stock corrosion is mainly 
due to the action of elementary sulphur during the 
period of cracking, with additional corrosion by hydro- 
gen sulphide and sulphur dioxide taking place during 
the steaming period. The mechanism of corrosion 
seems to be the decomposition of organic sulphur com- 
pounds, liberating hydrogen sulphide, which in turn is 
decomposed at the temperatures employed, into hydro- 
gen and elementary sulphur. The elementary sulphur 
then attacks the steel. 


GENERAL REFINERY THEOLOGY 
“Some Properties of Mid-Continent Crude” was the 
title of a paper presented by Ogden Fitzsimmons and 
W. H. Bahlke, Standard Oil Company of Indiana, 
Whiting, Indiana, including a correlation between mole- 
cular weights and several properties of Mid-Continent 








crude and its fractions. Results are graphically pre- 
sented by means of a series of. charts, indicative oi re- 
lationship between A. P. I. gravity and molecular 
weight, the A. S. T. M. 50 per cent. point and molecu- 
lar weight, the reciprocal molecular weight and weight 
per cent. for narrow cuts, total volume per cent. dis- 
tillate and molecular weight, and the like. In many of 
the calculations necessary for the design of refinery 
equipment, the molecular weight of the substance under 
consideration is involved. The usual data available for 
the solution of a problem consists largely of data on 
such properties as A. S. T. M. distillations, gravity 
and viscosity. Correlation of these more easily deter- 
mined physical properties and molecular weight would 
permit placing many of the calculations on a more 
certain basis. 


“Studies in Distillation” (contribution from the de- 
partment of chemical engineering, Massachusetts Insti- 
tute of Technology) and “Rectification of Heavy Naph- 
tha” (abstract from thesis in partial fulfillment of the 
requirements for the doctor’s degree, Massachusetts In- 
stitute of Technology), presented by W. K. Lewis and 
E. R. Smoley, department of chemical engineering, 
Massachusetts Institute of Technology, confirmed the 
method of Wilde as offering the best scientific basis at 
present available for the design of rectification equip- 
ment for the petroleum industry. The first attempt 
to solve by the application of the fundamental prin- 
ciples developed by Sorel*and Hausbrand, the prob- 
lems involved in the design of rectification equipment 
employed for the separation of petroleum mixtures, 
which are so complicated that it is impossible to recog- 
nize or measure the individual hydrocarbon constitu- 
ents, was made by Wilde. 


It is pointed out that the classical method of compu- 
tation involved nothing but the application to any given 
section of the column of an energy balance, material 
balances for each component, and the assumption that 
the vapor rising through each plate comes to equili- 
brium with the liquid upon it. Allowance was made 
for failure to realize equilibrium by increasing the 
height of the column to correspond with an over all 
plate efficiency experimentally determined from meas- 
ured performance of operating equipment. Wilde, en- 
larging on the previous work of Brown, modified this 
method in three important particulars. In the first 
place, he adopted the principle used by Leslie and Good 
for expressing compositions in flash vaporization of 
petroleum, of treating narrow boiling cuts, determined 
by the boiling point method of analysis, as individual 
components,—recognizing that, while such cuts might 
be relatively complex mixtures so far as ultimate con- 
stituents are concerned, the volatilities of these ultimate 
constituents are so nearly equal that the assumption 


-of an average volatility for the whole does not intro- 


duce serious error. In the second place, he computed 
equilibrium conditions by correcting for deviations 
from Raoult’s law by the method of Brown, thus esti- 
mating the equilibrium more accurately than was other- 
wise possible. Finally he rejected the classical defini- 
tion of over-all plate efficiency in favor of the concept 
of Murphree, refining the efficiency at attainment 0! 
equilibrium on the individual plate as the amount of 4 
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given constituent in the vapor rising into that plate 
actually absorbed by the liquid upon it divided by the 
amount which would be absorbed were equilibrum actu- 
aily obtained. On the basis of these modifications, he 
derived the formulas for the rectification of complex 
petroleum mixtures. Furthermore; he tested a com- 
mercially operating column, and showed that, except as 
noted in the present discussion, his equation quantita- 
tively accounted for the results realized in practice. 

In conclusion the authors state that all the data avail- 
able, and their own work, confirm the conclusion that 
complexity of the mixture under treatment and magni- 
tude of the deviations from Raoult’s law, both tend to 
increase plate efficiency. They are unable to formu- 
late a satisfactory explanation for the results, and 
stated that they are so striking that they should not be 
accepted ultimately until confirmed by further experi- 
mentation. However, it is felt that the results as pre- 
sented justify the contention that the computation 
method developed by Wilde for the rectification of pe- 
troleum mixtures is thoroughly dependable. The un- 
solved problem is the development of a satisfactory 
technique for the analysis of petroleum mixtures, more 
adequate than the true boiling point still in its present 
state of development. 

“Applications of Thermodynamics to Chemical Reac- 
tions of Petroleum Products,” discussed by A. W. Fran- 
cis and R. V. Kleinschmidt, Arthur D. Little, Incorpo- 
rated, covered the possibilities and limitations of ther- 
modynamic methods in the prediction of reactions of 
organic compounds. Equations were derived for the 
free energies of formation as simple functions of tem- 
perature for numerous hydrocarbons, alcohols, and re- 
lated organic compounds Which might be derived from 
petroleum. Use was made of the third law of thermo- 
dynamics, scattered data’on chemical equilibria, vapor 
pressure, specific heats, heats of fusion, vaporization 
and reaction. In some cases missing and conflicting 
data were supplied by estimates, and the gaps thus re- 
vealed suggest opportunities for research of funda- 
mental and technical importance. As such data are sup- 
plied, the calculations may be revised. 

By combination of the free energy equations, predic- 
tions were made of the possibility of and conditions for 
proposed reactions. The equations also were plotted on a 
rational basis, permitting similar predictions by simple 
inspection. A graph is used to illustrate a method used in 
certain cases for circumventing the above simple deduc- 
tions.. Another plot shows graphically the synthetic 
possibilities of water gas. Lines on this plot show a 
remarkable parallelism which may simplify thermody- 
namic calculations for organic compounds. The writers 
predict that the empirical trial and error methods of pe- 
troleum chemistry will sooner or later be superseded by 
research based on well grounded theoretical predictions, 
and based on an accurate knowledge of the properties 
of the substances dealt with. The process of obtaining 


the necessary data is tedious, but the results are cer- 
tain. 

Dr. E. R. Lederer and R. Beattie, Texas Pacific Coal 
& Oil Company, in their discussion “Dewaxing of Lub- 
ricating Oils,” attribute improved dewaxing methods to 
the phenomenal growth of aviation and the constantly 
increasing use of automobiles in winter. 


They detail 
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a series of experiments and commercial practices in the 
preparation of low cold test lubricants. In conclusion 
the authors state, “a glance at the latest development in 
aero motor power will give rise to room for conjecture 
from the refiner’s viewpoint. Packard has taken the 
initial step and gone into quantity production in aero- 
Diesel engines. Working characteristics relative to work- 
ing pressure, speed and temperature are entirely differ- 
ent and much more severe than in a gasoline engine, 
Whether this new step will materially alter the existing 
lubricating oil specifications remains to be seen. How- 
ever, we can rest assured that as the demands become 
more exacting in the future, they can be met as excel- 
lently as they have been in the past, secure in the knowl- 
edge that the oil business can supply any product the 
public is willing to pay for. 

“Bright Stock Manufacture” was the topic of a paper 
by R. D. Evans, superintendent of the Okmulgee, Okla- 
homa, refinery of the Indépendent Oil & Gas Company, 
wherein the various factors affecting treatment of 
bright stock with sulphuric acid and contact clay neu- 
tralization were discussed. Work was done with steam 
refined stock continuously prepared with a battery of 
seven shell stills at the Okmulgee plant. Mr. Evans 
points out that there is a direct relationship between the 
acidity of acid-treated steam refined stock and the color 
obtained in the finished bright stock. Color is darker 
as the free acidity of the acid treated stock increases. 
The acidity of a finished bright stock will vary in pro- 
portion to the acidity of the steam refined cylinder 
stock. To produce a neutral bright stock from a steam 
refining stock high in acidity, it is necessary to make a 
lighter color than may be desired. The determinations 
were conducted using but one kind of clay, but experi- 
ence with several other grades of clay seem to bear out 
the writer’s conclusions. They have investigated some 
clay which shows high efficiency in neutralizing value 
but practically no decolorizing properties. In plant op- 
eration the color is approximately 30 per cent. better 
than that obtained in the laboratory. 


GUM SYMPOSIUM 


In the discussion “Stabilization of Knock Ratings 
Gums, and Color of Gasoline by Chemical Inhibitors,” 
presented by Gustav Egloff, W. F. Faragher and J. C. 
Morrell, Universal Oil Products Company, the results 
of a study of the changes of knock rating, content of 
gum, and color which cracked gasoline undergoes and 
of methods of stabilization are reported. The authors 
conclude that although most cracked gasolines are satis- 
factorily stable during storage with respect to color, 
gum and knock -rating, there are some that deteriorate. 

There is no regularity in the formation of gum and 
lowering of the knock rating. The accelerated oxida- 
tion test for gum is applicable as an accelerated test for 
depreciation of knock rating of a gasoline. Chemical 
inhibitors have been found which prevent loss of knock 
rating during accelerated oxidation. Now chemical in- 
hibitors have been found which prevent gum formation 
during the accelerated oxidation of gasoline. It is ex- 
pected that they will be effective in stored gasoline. 
New chemical stabilizers of color for stored gasoline 
have been found. Processes for the restoration of 
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cracked gasoline which have depreciated in knock rating 
have been developed. 


“Factors Affecting the Determination of Gum in 
Gasoline,” presented by C. R. Wagner and Julius Hy- 
man, the Pure Oil Company, states that contrary to the 
general opinion of the uninitiated, color has little or 
nothing to do with gum formation in gasoline; many 
very yellow gasolines being gum-free while other water 
white samples yield large quantities of gum on evapora- 
tion. Another popular misapprehension is that. gum 
exists as such in gasoline, but solubility and chemical 
tests on gum formed by evaporation show the impossi- 
bility of this. The gum forming materials which are 
present in gasoline are, therefore, termed pseudo-gum 
to avoid confusion in nomenclature. This pseudo-gum 
is shown to consist largely of peroxides, per-acids, alde- 
hydes, and ketones. 


After three years work the authors have chosen for 
routine work a modification of the Smith and Cooke 
test for gum, in which the steam oven is replaced by an 
actively boiling water bath. The copper dish test is 
shown to be wholly unreliable. A study of the mechan- 
ism of the pseudo-gum forming reaction shows why 
the evaporation of large samples in contact with air 
gives unsatisfactory results. This reaction appears to 
be based on the action of an auto-catalyst, the quantity 
of which increases in a geometrical proportion by atmo- 
spheric oxidation. 

So far no satisfactory stability test has been de- 
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developed, but indications point to the development of 
such a method in the near future based on selective 
catalysts. 

E. C. Herthel and F. A. Apgar, Sinclair Refining 
Company, in their discussion of ‘““Some Phenomena of 
Gum Determinations in Motor Fuel,” stated that, brief- 
ly reviewing the situation as it stands today it might be 
said that attempts have been made to determine: (1) 
The so-called preformed or actual gum existing in gaso- 
line at a given time, and (2) the potential gum-forming 
tendency inherent in the gasoline. They discussed the 
several methods of gum testing and the effect of metals 
on gums, and such phenomena as the behavior of vapor 
phase and liquid phase cracked gasoline in storage with 
metals, and their visible bowl tests. The oxygen ab- 
sorption test work conducted by the authors brought 
out the following points: (1) The use of equipment 
which is entirely inert to possible physical and chemical 
effects is important, and (2) the presence of moisture 
accelerates oxidation. The use of dry oxygen or oxygen 
with controlled moisture concentration is essential for 
uniform results. The work is not complete nor con- 
clusive, but it indicates that the gum determinations by 
copper dish method, steam oven method, and oxygen 
absorption method as practiced, cannot be correlated 
with each other or with storage performance where ac- 
celeration of gum formation by light or by metal cata- 
lysis is possible. Furthermore, there may be other ac- 
celerators such as moisture, which influence prediction 
of commercial performance by laboratory test. 


New Directors Named for Institute 


r NXHE Board of Directors of the American Petro- 
leum Institute elected the following officers for 
1930: 

President, E. B. Reeser, Barnsdall Corporation, 
Tulsa; vice president, L. P. St. Clair, Independent Oil 
Producers Agency, Los Angeles ; vice president for pro- 
duction, W. N. Davis, Phillips Petroleum Company, 
Bartlesville, Oklahoma ; vice president for refining, W. 
M. Irish, the Atlantic Refining Company, Philadelphia, 
Pennsylvania; vice president for marketing, Henry M. 
Dawes,* the Pure Oil Company, Chicago; executive 
vice president, W. R. Boyd, Jr.,* New York; treasurer, 
Amos L. Beaty,* Transcontinental Oil Company, New 
York ; secretary and assistant treasurer, Lacey Walker,* 
New York. 

The following were elected members of the executive 
committee : 

The president, vice president, treasurer, last retired 
president (E. W. Clark,* Union Oil Company of Cali- 
fornia, Los Angeles), and J. Howard Pew,* Sun Oil 
Company, Philadelphia; R. C. Holmes,* The Texas 
Company, New York; W. C. Teagle,* Standard Oil 
Company of New Jersey, New York; Axtell J. Byles,* 
Tide Water Associated Oil Company, New York; F. A. 
Leovy, Gulf Production Company, Pittsburgh, Penn- 
sylvania, and W. S. Fitzpatrick, Prairie Oil & Gas Com- 
pany, Independence, Kansas. 

The following membership committee of the board 
was appointed : 


Roy B. Jones,* Panhandle Producing & Refining 
Company, Wichita Falls, Texas, chairman; Clark H. 
Kountz, Prairie Pipe Line Company, Independence, 
Kansas; W. C. McDuffie, Pacific Western Oil Com- 
pany, Los Angeles; W. T. Holliday, Standard Oil Com- 
pany (Ohio), Cleveland, and Herbert L. Pratt, Stand- 
ard Oil Company of New York, New York. 

*Re-elected. 


Directors Nominated by Councillors 


and Elected 


The Board of Councillors nominated the following 
candidates for directors in the groups shown, after 
which those nominated were elected by members of the 
Institute : 

‘PRODUCTION GROUP 

Pacific Coast—W. C. McDuffie, Pacific Western Oil 
Company, Los Angeles. 

Rocky Mountain—B. B. Brooks, Consolidated Roy- 
alty Oil Company, Denver. 

Central United States—W. C. Franklin, Tidal Oil 
Company, Tulsa; J. Edgar Pew, Sun Oil Company, 
Dallas; H. V. Foster, Foster Petroleum Corporation, 
Bartlesville; Frank Phillips, Phillips Petroleum Com- 
pany, Bartlesville. 

Eastern States—O. D. Donnell, Ohio Oil Company, 
Findlay, Ohio. . 
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MANUFACTURING GROUP 
/ Pacific Coast—E. W. Clark, Union Oil Company of 
California, Los Angeles. 

Rocky Mountain—T. A. Dines, Midwest Refining 
Company, Denver. 

Central United States—P. M. Miskell, Empire Re- 
fineries, Incorporated, Tulsa; John L. Gray, Shaffer 
Oil & Refining Company, Tulsa. 

Eastern United States—Charles L. Suhr, Pennzoil 
Company, Oil City, Pennsylvania. 


DISTRIBUTION GROUP 
Rocky Mountain—E. T. Wilson, Continental Oil 
Company, Denver. 
Central United States—E. G. Seubert, Standard Oil 
Company of Indiana, Chicago. 
Eastern United States—W. T. Holliday, Standard 
Oil Company of Ohio, Cleveland. 





TRANSPORTATION GROUP—(TANK CARS) 
Lauren J. Drake, Union Tank'‘Car Company, Chicago. 


NATURAL GAS GROUP 
Henry C. Morris, Dallas Gas Company, Dallas. 


NATURAL GASOLINE (CASINGHEAD) GROUP 
Edgar J. Marston, Texas & Pacific Coal & Oil Com- 
pany, Fort Worth. 


FOREIGN TRADE GROUP 
Far East—Herbert L. Pratt, Standard Oil Company 
of New York, New York. 
Mexico and South America—C. M. Fuller, Richfield 
Oil Company, Los Angeles. 


AT LARGE GROUP 

J. F. Lucey, Lucey Petroleum Company, Dallas; E. 
W. Marland, Ponca City, Oklahoma; Wallace E. Pratt, 
Humble Oil & Refining Company, Houston; R. C. 
Holmes, The Texas Company, New York; T. A. 
O’Donnell, California Petroleum Corporation, Los An- 
geles; Wm. N. Davis, Phillips Petroleum Company, 
Bartlesville; E. B. Reeser, Barnsdall Corporation, 
Tulsa; H. F. Sinclair, Sinclair Consolidated Oil Corpo- 
ration, New York; F. A. Leovy, Gulf Oil Corporation, 
Pittsburgh; J. W. DanDyke, Atlantic Refining Com- 
pany, Philadelphia; Henry L. Doherty, H. L. Doherty 
& Company, New York. 

Upon recommendation of the board of councillors, 
the board of directors increased the number of directors 
in the “at large” group by five and the board elected 
for one-year terms the following: 

F. B. Parriot, Transcontinental Oil Company, Tulsa ; 
C. B. Ames, The Texas Company, New York; Wirt 
Franklin, Wirt Franklin Petroleum Corporation, Ard- 
more ; Waite Phillips, Independent Oil & Gas Company, 
Tulsa; Jacob France, Mid-Continent Petroleum Corpo- 
ration, Tulsa. 

In the group of directors elected by the board itself, 
the following were elected: 

W. S. Fitzpatrick, Prairie Oil & Gas Company, In- 
dependence ; E. T. Moore, Sims Petroleum Company, 
Dallas; H. B. Earhart, White Star Refining Company, 
Detroit; W. M. Irish, Atlantic Refining Company, 
Philadelphia. 
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Petroleum Accountants Society 

One of the best attended and most enthu- 
siastic meetings of the Petroleum Accountants So- 
ciety of Oklahoma took place November 21, in the 
Winter Garden of the Mayo Hotel, Tulsa. At this 
meeting announcement was made of the new officers 


Tulsa. 





chosen by the board of directors for the ensuing year. 
A. B. Chesebro of the Carter Oil Company was elect- 
ed president; L. D. Missner of the Barnsdall Com- 
panies, vice-president, and D. B. Catterlin of the 
The fol- 
lowing members comprise the board of directors: C. 
B. Catterlin, A. B. Chesebro, L. D. Messner, H. G. 
Humphreys, E. C. Stewart, C les F. Smith, M. H. 
Massey and E. A. Titsworth. 


Gypsy Oil Company, secretary-treasurer. 


The Petroleum Accountants Society of Oklahoma 
was organized in January, 1929, and is patterned 
after the Petroleum Accountants Sociey of Cali- 
fornia, which has achieved remarkable success on the 
Pacific Coast. Uniformity in the application of true 
accounting principles is the main purpose for which 
the society was formed. For the accomplishment of 
this purpose, those in charge of various accounting 
functions of oil companies are invited to join the 
society. 

The principle topic of last Thursday’s meeting was 
the reading of a paper on “Refinery Costs Account- 
ing for Skimming and Cracking Plants,” presented 
by C. E. Votrain of the Barnsdall Companies. This 
paper was prepared by the society’s committee on 
Refinery Cost Accounting. Discussion was led by 
Mr. Votrain, chairman of this committee. 

The committee in its paper proposed the adoption 
of the “single product method” of costs for skimming 
and cracking refineries. This method applies all the 
costs to the one principal product, which is gasoline. 
All other products are considered by-products, and 
the proceeds realized from the sale of such by-prod- 
ucts are applied as a reduction of the refining cost of 
the gasoline. The society listened to several argu- 
ments by members who are well acquainted with re- 
finery costs, and while no definite stand was-taken 
on any particular method, the ultimate adoption of a 
uniform and standard method is looked for. To fur- 
ther this purpose, Mr. Chesebro designated the com- 
mittee on refinery cost accounting as a committee to 
work with the sub-committee of the American Petro- 
leum Institute on uniform oil accounting. 

The time taken up on refinery cost accounting pre- 
vented the society getting to the paper on “Control 
of Plant Equipment and Material Supplies” but this 
paper will be discussed at the next meeting, which is 
scheduled for December 19. At the December meet- 
ing also, answers to about 20 questions pertaining to 
technical phases of oil accounting will be heard. 
These questions were assigned to various members 
of the society for the purpose of getting before the 
society as a body the opinions of the individual mem- 
bers on the subjects assigned them, with the view 
of arousing discussion and bringing to light new 
thoughts or ideas. 
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THE COMPOSITE CATALOG OF 
OIL REFINERY AND NATURAL 
GASOLINE PLANT EQUIPMENT 





The Composite Catalog referred to above is on the Press 
Distribution will be made in December 
Make your reservation NOW 


If you fall within any of the following classifications or if you 


Over 130 companies have described are charged with the responsibility of specifying, requisitioning or 

® ° ° e ° purchasing equipment for use in the manufacturing branch of The 
their special products m this Cooperative Oil and Gas Industry, you may receive a Catalog FREE. 
Catalog to furnish the Refineries and Nat- 
ural Gasoline Plants a convenient refer- 
ence on Equipment. It will be indexed [] Managing Executive (] Superintendent 

a [_] Purchasing Agent [_] Chemist 

alphabetically by manufacturers, and F] Cracking Plant Operator [-] Engineer 
CROSS INDEXED al phabetically by [_] Master Mechanic [_] Foreman 
products. A complete Refinery or Gas- Pee es ee 
oline Plant may be built from the equip- or other department heads whose position carries with it the re- 


e e e © sponsibility of specifying Equipment to be used. FILL OUT THE 
ment described and listed in this Catalog. = Coupon below and return to us. 


Check These Classifications 


eae a ea ears crrcwr rca aes se ee 


GULF PUBLISHING CO., (Catalog Division) 
P. O. Box 1307, Houston, Texas. 


Reserve a copy of the Composite Catalog of Oil Refinery and Natural Gasoline Plant Equipment. 
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Street and No...... Th OPO el Or 
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The Gulf Publishing Company 
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3301 BUFFALO DRIVE Publishers of Specialized Oil Journals HOUSTON, TEXAS 














1929 














DECEMBER, 1929 


A Gulf Publishing Company Publication 


131 








REFINERY AND GASOLINE PLANT ACTIVITIES 


New Plants — Construction Notes — Personnel Changes 











NEW LAUREL REFINERY 
BUILDING 


The Laurel Oil-and Refining Com- 
pany has announced through F. H. 
Johnston, sales manager, plans for the 
construction of a million dollar oil re- 
finery at Laurel, Montana. 

The company, which was recently 
formed, is backed by a group of men 
headed by Alfred J. Deischer of Win- 
field, Kansas, and F. W. Camp and 
Roscoe Nelson of Portland, Oregon. 

The plant will have an initial ca- 
pacity of more than 1000 barrels of 
gasoline daily. It is to be erected upon 
a site of 103 acres recently purchased 
by the company. 

Design, construction and operation 
of the plant will be in the hands of the 
Smith Engineering Company of Kansas 
City. The plant when constructed will 
represent one of the most modern in- 
stallations in the industry, being very 
compact and efficient and will comprise 
the following general units: 

A topping and reducing pipe still 
unit producing anti-knock gasoline and 
distillate and running the crude down 
to heavy residuum. This residuum will 
then be transferred hot to a modern 
continuous coking or asphalt plant, 
which will produce coke or asphalt as 
desired. | 

The latest and most efficient process 
for the continuous treating of the gas- 
oline produced will be installed. Neces- 
sary auxiliaries, such as an efficient 
steam generating plant, refinery trans- 
fer pump house, storage tanks, office, 
loading rack, etc., will be supplied. 

Special attention has been given in 
designing the plant to permit doubling 
the capacity with a duplicate unit in 
the future, and to provide for additional 
extensions. 

The plant will be provided with an 


adequate fire fighting. system, together 
with proper water mains and fire plugs. 
All tanks will be surrounded by suit- 
ably constructed dykes so that when 
completed the refinery should repre- 
sent a modern installation of the high- 
est cfficiency and the most modern de- 
sign of construction. 

The Laurel Oil and Refining Com- 
pany plans to install a complete lubri- 
cating oil plant in the future. 


UTAH REFINERY EXPANDS 

Utah Oil Refining Company, a sub- 
sidiary of the Standard Oil Company 
(Indiana), is engaged in an expansion 
program at its Salt Lake City refinery 
including the erection of new operating 
units and installation of equipment to 
effect an increase in daily capacity. Ad- 
ditional Holmes-Manley cracking 
equipment is included in this program. 
The project will involve the expendi- 
dure of around a half million dollars. 

John C. Howard is president of 
Utah Refining Company. The expan- 
sion was authorized subsequent to re- 
ports of a survey of the plant made 
by Robert E. Wilson, chief engineer, 
and Dr. Walter G. Whitman of the 
research laboratories of Standard Oil 
Company, Indiana. E. S. Holt is super- 
intendent of refinery operations for 
Utah Oil Refining Company. R. G. 
Clark is chief construction engineer. 


NEW RESEARCH LABORATORY 


Gulf Refining Company is construct- 
ing a new large research laboratory at 
Penrose and Gallows Streets, Phila- 
delphia. Continued enlargement of the 
research staff and widening of the 
scope of activities of this department 
was responsible for the expanding of 
the facilities for conducting research 
work. 


SIMMS EXPANSION 

The expenditure of about $300,000 by 
the Simms Oil Company within the past 
three months on its refimery at Dallas, 
Texas, has materially boosted the gaso- 
line output with a corresponding reduc- 
tion in operating expense. Seven shell 
stills and one large pipe still “have been 
decommissioned by Superintendent F. N. 
Williams through the conversion of two 
600-barrel capacity units of Cross crack- 
ers into pipe stills. Two 1000-barrel ca- 
pacity Cross cracking units were also 
changed to hot oil units, resulting in a 
sufficient increase in cracking capacity to 
offset the loss of the pair of small units. 
Current crude charges range from 3500 
to 3800 barrels daily. 

Included in the new plant work was the 
installation of a new 450 horsepower 
boiler in the central plant. The old na- 
tural gasoline absorption plant was re- 
built to afford adequate capacity in 
handling all still and storage tank vapors. 
The gasoline plant is recovering about 240 
barrels of gasoline daily. 


EAST CHOCAGO REFINERY TO 
START JANUARY 1 


Crude delivery by pipe line to the 
new refinery of the Empire Oil and Re- 
fining Company now under construc- 
tion at East Chicago, Illinois, is to 
start November 15 and will run to stor- 
age until the first of the year, at which 
time the plant is to be placed in oper- 
ation. Crude will be delivered by the 
new Texas-Empire Pipe Line Com- 
pany, running Mid-Continent oil to the 
Chicago area. 

The plant is located in the same in- 
dustrial district with refineries of the 
Shell Petroleum Corporation, Standard 
Oil Company, Indiana, and Sinclair Re- 
fining Company. The site of 372 acres 
which is enclosed with a six foot cy- 





Laurel Oil & Refining Company’s plant under construction at Laurel, Montana 
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clone fence, is adjacent to many trunk 
line railroads, on a spur of the B. & 
O. R. R.: Main highways run on three 
sides of the plant. 

One of the early major operations 
in the erection of this plant was the 
grading of the site. Approximately 800,- 
000 yards of hill and fill and 3000 yards 
of old concrete were involved: Link 
Belt Crawler Cranes were employed in 
the grading work, which was done by 
A. F. Hartigan & Company, of Ham- 
mond, indiana. The same contractor 
laid out roads about the plant yard and 
threw up dykes for the large storage 
tank farm. 

Total tankage of 2,000,000 barrels ca- 
pacity was provided. This tankage con- 
sisted of eight 80,000 barrel tanks; 
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fifteen 55,000 barrel tanks, for tank 
farm. Smaller tankage consists of 
twelve 10,000 barrel, fourteen 5000 bar- 
rel, six 3000 barrel and twenty 11 feet 
by 40 feet horizontal tanks. Contract 
tor construction of the big tanks was 
let to Chicago Bridge and Iron Works, 


and the smaller tanks were built by 
the Graver Corporation. 
Indiana Harbor Lumber Company 


furnished brick for the plant and con- 
crete was furnished by the Universal 
Portland Cement Company. Empire 
Oil & Refining Company will build the 
cracking plant and in this connection 
six late type Doherty units will be in- 
stalled. The 15,000 barrel topping plant, 
consisting of three units was installed 
by E. B. Badger & Sons Company, Bos- 
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What Is This Knowledge Worth 
to You As a Buyer? 


O KNOW definitely, in ad- 

vance, what cooling results you 
are going to get under any given at- 
mospheric conditions. To know that 
these results are guaranteed by a com- 
pany with 20 years of experience in 
the cooling tower field. To know that 
the cooling tower you buy is a care- 
fully designed piece of engineering 
equipment built especially for your 
plant. 


‘on Bower 


(Above) Reproduction of one of our 
Guarantee Cooling Curves shown in our 
Bulletin 283-R. (Right) One of our 
cooling towers installed at the Boynton, 
Oklahoma, plant of the Transcontinental 
Oil Company. 





All these factors, and many others, 
are worth considering. To base your 
decision on price alone may prove ex- 
pensive. The cooling tower which 
costs you more in the beginning may 
cost the least in the long run. From 
your experience you know this to be 
t-ue w th other equipment. 

Bzlletin 283-R should be in your 
files. A request will bring as many 
copies as you want by return mail. 


THE COOLING TOWER COMPANY, INC. 


15 JOHN STREET 


NEW YORK, N. Y. 


Distributors in Principal Cities 
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ton, Mass. A complete gasoline recoy- 
ery plant is included in the construc- 
tion. The power house was erected by 
the operating company. All electrical 
work is handled through an _ under 
ground system. 


LUBRITE CORPORATION TO 
EXPAND 


Lubrite Refining Corporation has 
been organized subsequent to the pur- 
chase controlling interest in Lubrite 
Refining Company by Vacuum Oil 
Company. The new company has tak- 
en over all properties formerly owned 
and operated by the Lubrite Refining 
Company, including the East Saint 
Louis refinery and marketing outlets. 

Lubrite brand of products will con- 
tinue to be marketed by the new com- 
pany, which will also distribute Vacu- 
um products through its stations and 
dealers. It is reported that both the 
refining and marketing facilities will 
be largely expanded in this territory. 

Lubrite Refining Corporation will be 
under the management of the same 
officers as formerly. W. W. Strickland 
is chairman of the board; H .T. Ashton, 
president, and W. H. Ware vice 
president. 


is 


REFINERY IN PANHANDLE 

Bell Oil & Gas Company, Tulsa, has 
begun erection of a 4000 barrel refinery 
at Pampa, Texas, of the tube still and 
tower type, which is to be operating by 
March 1, 1930. High gravity crude from 
Gray County will be processed in the 
new plant. It is proposed to operate the 
plant under the name of Standard Petro- 
leum Refractionating Company. 

Bell Oil & Gas Company operates a 
3000 barrel capacity plant at Grandfield, 
Oklahoma, which is equipped with Dubbs 
cracking units. The company also pro- 
poses to add cracking equipment at the 
new Pampa plant later. 


Gasoline Production In- 
creasing in Oklahoma 


City Pool 


Foster Petroleum Corporation and In- 
dian, Territory Illuminating Oil Company, 
first operators of natural gasoline extrac- 
tion plants in the Oklahoma City pool, 
Oklahoma, are expanding facilities and 
increasing gasoline production with the 
addition of two new plants. The first 
plant in the field was installed by these 


operators in Section 24-11-3, and is 
known as the Bodine plant. One mile 
east of this plant, in Section 19-11-2, 


these operators have completed their But 
ton gasoline plant. Their third installa- 
tion, known as the Vern plant, is located 
one and one-half miles north of the But- 
ton plant,\and is now under construction 
to be completed and in operation in De- 
cember. It is contemplated that these 
three plants will soon produce nearly 
100,000 gallons of gasoline daily. 
Sinclair Oil & Gas Company started 
operating its new natural gasoline plant 
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tor EVERY SERVICE, 


Whether to recover gasoline vapors from low pressure gas in the oil fields, from 
a refinery vapors, or from comparatively dry natural gas in high pressure pipe 
pany, lines, Jackson Plants are carefully enginzered for most economical extraction. 
xtrac- Performance is based on the gas composition and guaranteed as to extraction 
ee and quality of product if samples can b2 obtained for analysis by our consulting 
nthe engineers and chemists—Barton & Warner. 
be 30 Church Street, 2015 Magnolia Bldg., Second Natl Bank Bidg., 502 National Bank of 909 East 59th Street, 
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about the middle of October. This is 
Sinclair plant No. 16, located on the 
Stamper lease in SE NE Section 30-11-2. 
A typical Carbondale ab- Coline Gasoline Company, subsidiary of 
sorption refrigerating in- Coline Oil Company, has doubled capac- 
stallation in a large Mid- ity of its plant in this field. 
west refinery. Shell Petroleum Corporation has 
completed construction of a plant on 
the Petty lease in Section 30-11-2, and 
is opreating under well pressure, with 
a rated capacity of 15,000 gallons daily. 
Gas in this field under present op- 
erating practices and conditions aver- 
age about .25 to .50 gallon per thous- 
and feet. As the field becomes older 
and back pressure methods of .flowing 
are discontinued, it is expected that the 
natural gas production will become 
richer in gasoline content. 



































ELWOOD GASOLINE PLANT 


Pacific Western Oil Company’s new 
natural gasoline plant at Elwood, Cal- 
ifornia, was recently placed in opera- 


ee tion. The plant is located on _ the 
Hand-in-hand Spaulding property west of Elwood 
Terrace and has a rated capacity of ten 

million cubic feet of gas daily. The 

plant is handling gas from the first of 









ARBONDALE Refrigerating Systems and the company’s Elwood wells, which has 
Carbondale Filter Presses are team-mates a gel ge wg 5 of ong one = 

. . , . . . . ; i > f gas 7 j 
in many of America’s leading refineries. Their nasa ge endl ie i 9 Tee, rca. 
; “ a bears from three to four gallons of 
performance in satisfying the strenuous demands gasoline per thousand feet. Gasoline 
of modern refinery service is a known quantity— production when the one moet 
C1 ; erations was reported at 30 to 5000 
the anticipated output is the actual output. salione daily. Addiidesl. wells aoe 42 






ing drilled which will augment the vol- 
ume of gas treated by the new plant. 






Whatever the temperature and capacity require- 
ments there's a Carbondale System for the job. 
Let us send you a copy of our “Wax Plant Equip- MIDLAND PLANT PROGRESSING 


ment Bulletin.” It’s yours for the asking. Construction work is in progress on the 
Midland Gasoline Company’s natural 
gasoline plant in the Morris-Kenney field, 
THE CARBONDALE MACHINE CO., Carbondale, Pa. Coleman County, Texas, with an esti- 
mated cost of $300,000. This plant will 
be equipped with four compressor units, J 
and is to have a capacity of about six 


million cubic feet. The site is located on 
n e e the White Eagle Oil & Refining Com- 
rl an ion pany’s Morris lease, lot No. 26, Wm. 


Webber Survey No. 722. Contract has 
been made to dispose of the residue gas 
with the Oklahoma Natural Gas Corpora- 
tion. F. C. Nickle, who maintains head- 
quarters at Coleman, Texas, is general 
manager of the Midland Gasoline Com- 
pany. 









Branches in principal cities 



















New Owners to Operate 


Yuba Oil Refinery 


The Yuba Oil Refinery, Nacogdoches, 
Texas, has been sold to Bradley Cox and 


IF YOU HAVE A DESIRE 





to use your fullers earth much longer before discard associates of Los Angeles, California, by 

; : Mrs. Phoebie Rideout for an unannounced 

and to keep it at high efficiency after protracted use, consideration. The new owners a 

. nounce they will spend $10,000 on im- 

then write us about the NICHOLS HERRESHOFF siiiapetis mad ta: Real niemebon 
FURNACE for revivif ying fullers earth the refinery as soon as possible. 


The new owners also contracted for 
the eutire output of 30 barrels daily from 
G. G. Brockway Company the old Oil City field 17 miles east of 

WARREN, PA. Nacogdoches, which has been in opera- 

- tion for over 30 years. About 60 old 
wells are producing a little oil still from 
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Now 
in 100 Ib. 
5 Ply 


Paper Bags 
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Light 58% 
Soda Ash 


A NOTHER forward step in a 


program of constant improvement — 
Wyandotte Soda Ash now conies in 
the famous Taggart-Bates multi-wall 
sewed-end paper bags. Five sturdy pa- 
per wrappings end the old dust nuis- 
ance. No Soda Ash sifts out—it can’t. 


The new 100 Ib. size handles easier, 
quicker. You save time, labor. Guar- 
anteed dust-proof, leak-proof, break- 
proof, moisture-proof. 


This method of packing Light Soda 
Ash was originated by the Michigan 
Alkali Company. 





“Distinguished for its high test 
and uniform quality’ 





MICHIGAN ALKALI CO. 
General Sales Department 
21 East 40th Street, New York City 


Chicago Office: 1316 South Canal St. 
Works: Wyandotte, Mich. 
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MorE POWER > 


in the motor 


FEWER PARTS 


in the head 


This is a new Liberty Cleaner and Cutting Head 
built to help oil refineries speed up tube cleaning, 
and reduce cleaner maintenance cost. 


















The motor is larger, with larger cylinder displace- 
ment, and it develops from 30 to 60 per cent more 
power than old style machines for the same size 
tube. The length of the cleaner is kept as short as 
possible so that the cleaner will not stick in a sagged 
tube. 










The cutter head is the new Type “L.” The arms 
swing out sufficiently so that one head will clean 
all sizes of tubes within an inch range,—a 4” head 
can be used for all tubes ranging from 3” I. D. to 
4” I.D. It is of very simple construction. Arm pins 
and clips have been eliminated. Arms and spider 
are drop forged, making the head very rugged. 








Motors and heads are made for large tubes,—5”, 
6”, 8”, etc.—as well as standard. 






Let us tell you about them. 










Liberty 


leaners 









- LIBERTY 
MANUFACTURING 
COMPANY 


Jeannette, Pa. 
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Frcos Back Pressure Regulator 


(Pilot Operated) 


— Tycos Back Pressure Regu- 

lator is a pilot operated con- 
troller, operating either by com- 
pressed air or gas. The control 
pressure works directly against the 
diaphragm and the instrument prop- 
er. This in return operates the pilot 
valve to release or transmit the 
necessary motive pressure for open- 
ing and closing the control valve. 

Whereas with ordinary self-acting type of regulator, a pres- 

sure change of several pounds may be necessary to operate 

the controller, the Tycos Regulator affords that immediate, 

sensitive, and positive response to the slightest fraction of 

pressure change in the system under control. 

Tycos Pressure Regulators can be changed from the back 

pressure controller to the reducing pressure regulator, by the 

simple exchange of pilot valves in the instrument proper. 

Likewise a change from a higher pressure to a lower pres- 

sure controller, or vice versa, can be made by an exchange 

of diaphragms in the instrument itself, where the control 

valve itself is suitable for different pressure operations. 


Write for Tycos Catalog Part 1700 
which is devoted entirely to the applica- 
tion of Tycos instruments in the oil 
industry. yc OS 
a cp arta one 


Rochester, N. Y., U. S. A. 
Canadian Plant: Tycos Bldg., Toronto ] T t 
Manufacturing Distributors in Great Britain: ms rumen Ss 


Short & Mason, Ltd., London INDICATING- RECORDING CONTROLLING 




















Watter J. Poppretntak——Paut M. Raicoro sly 


Consulting Engineers 
PHILTOWER BLDG., TULSA, OKLA. TEL. 4-9258 


NATURAL GASOLINE ANALYTICAL AND FRACTIONAL 
PLANT DESIGN AND RESEARCH DISTILLATION 
OPERATION LABORATORIES ANALYSIS 
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the 300-500 foot horizon. It is planned 
to repressure the wells in an effort to 
make them yield more of the light oil. 

Cox has also leased 37,000 acres of 
wildcat land and contemplates a series of 
wildcat. tests in Nacogdoches County, the 
first of which is expected to be spudded 
in soon after January 1. 


NEW VACUUM UNITS 

Gulf Refining Company has closed con- 
tract for the erection of two large vac- 
uum distillation units to be erected at its 
Port Arthur refinery. Standard Oil 
Company of Ohio has also closed con- 
tract for the construction of two vacuum 
units at its Ohio refineries. Foster 
Wheeler units are being installed by both 
companies. 


READY MARCH 1 

The new refinery near Pampa, Texas, 
which likely will be known as the 
Standard Petroleum Refractionating 
Company, will be completed by March 
1. It will be under management iden- 
tical with that of the Bell Oil & Gas 
Company, which maintains a pipe line 
system in the Pampa field and operates 
a refinery at Grandfield, Oklahoma. 

The Pampa plant is being built for 
the manufacture of gasolines of the 
high test type. It will consist of a tube 
still with modern fractionating equip- 
ment. Cracking equipment is to be 
added later. 


BUILDING REFINERY 

Ailegheny-Arrow Oil Company has 
about completed construction of a re- 
finery at Canton, Ohio. Contract for 
the construction of the refinery and 
units for the preparation of by-prod- 
ucts was awarded to Arthur G. McKee 
Company, Cieveland, Ohio. The plant 
will have an initial capacity of 1000 
barrels. Crude is to be delivered to 
the plant through the Prairie Pipe Line 
Companies lines. 


COMPLETE YATES PLANT 


Humble Oil & Refining Company 
plans to have its new natural gasoline 
plant completed and placed in opera- 
tion about November 15, according to 
late reports. The plant consists of 12 
units and is the first natural gasoline 
plant to be erected in the Yates Pool, 
West Texas. 


TIDAL TO BUILD AT HOUSTON 


Industrial and Engineering Chemis- 
try, News Edition, in a recent issue 
states that the proposed refinery of 
Tidal Refining Company, in the Deer 
Park section, Houston, Texas, is to 
start construction about January 1, 
1930.. “Tidal Refining Company, Tulsa, 
Oklahoma, a subsidiary of The Tide 
Water Oil Company, 11 Broadway, 
New York; is projecting plans for 
construction of a new _ oil /refinery 
plant near Houston, Texas, where a 
tract of about 700 acres of land was 
acquired recently in the Deer Park 
section. It will consist of several units, 
designed to handle about 15,000 barrels 
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LET US SOLVE THEM FOR YOU! 

We make metal gaskets of any size or shape, plain or corrugated, 
with or without asbestos, also plain solid washers of copper, alumi- 
num, monel metal or any material desired. Our Gasket Guide 
shows a very complete line of gaskets suitable for refinery work. 


ne 


see tnt are 


ny 
ne 





Copy sent upon request. 


to 
12 


ne 
1, 


-|1GOETZE 


| Gasket& Packiné¢ Co., Inc. 


le P. O. Box 175 
> NEW BRUNSWICK, N. J. 
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IRapip COWERSION 
~.. aided hy Refrigeration’ 
ROM the moment when high tempera- ( 
tures have ceased, the conversion of 


crudes into the various lubes is acceler- 
ated by artificial refrigeration. p 


weather. But now-a-days, the shortest dis- 
tance between the oil well and the retail 
distributor lies along the path pioneered by 
such refrigeration engineers as are found 
on the staff of this Company. \ 
\ 


Time was when zero tests waited for zero \ 
\ | 
| 


Since 1867 Vilter precision pro- 

alll ducts have established standards... Jar 

4 \\ since 1882 Vilter chilling methods // 
have influenced the entire develop- 

ment of refrigeration...today Vilter 

equipment dominates the field. | 











Nowhere will you find engineers 
possessed of a better understanding 
of your chilling problems. The en- 
tire Vilter staff is ready to cooper- 
ate with your engineers to the 

fullest degree. Write, 
now, for details. F; 
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The Vilter Manufacturing Co. 
; 1099 Clinton Street 
: Milwaukee, Wis. 
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The Spiral Motion Is the Trick 


That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 
many engineers. The center hole pre- 
vents choking and clogging. 


Made of acid-resisting shale—practi- 
cally indestructible. *~ 


Used by all big producers because of 
the intensive movements. 


Samples on request 





B. MIFFLIN HOOD CO., DAISY, TENN. 
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of crude oil daily, and reported to cost 
more than $2,000,000, including machin- 
ery. It is understood that the work will 
be placed in progress within 30 to 60 
days. Edward Ellsberg is chief en- 
gineer for the parent organization.” 


GREENFIELD TO TRINIDAD 


G. M. Greenfield, formerly assistant 
superintendent of the Havana, Cuba, 
refinery of Standard Oil Company of 
New Jersey, has been appointed sup- 
erintendent of the new La Brea refin- 
ery on the island of Trinidad, B. W. I. 
L. L. Kennedy is assistant superintend- 
ent. 

The plant was built on the unit plan, 
to allow for future expansion of all 
facilities. Present capacity rating is 500 
barrels and is operating on production 
from the island area which is called 
Palo Secco, the highest grade, and San 
Franceque and Flyzabad. Facilities are 
provided for loading deep water ves- 
sels. 


NEW JERSEY REFINERY 


Chemical and Metallurgical Engi- 
neering reports that Standard Oil Com- 
pany of New Jersey has had sketches 
made of an oil refinery, oil storage 
tanks, buildings, etc., to be erected at 
Kreischerville (Staten Island) and that 
the estimated cost is one million dol- 
lars. 


SHELL PLANT IN CANADA 


Shell Oil Company of Canada, 276 
St. James Street, Montreal, is having 
plans prepared for the construction of 
a refining installation to be erected at 
Collingswood, Ontario, to cost $500,- 
000. 


ARKANSAS PLANTS ENLARGE 


McMillan Petroleum Corporation is 
building a 2000 barrel pipe still at its 
El Dorado, Arkansas, refinery located 
in Section 32-17-15. 

Henry H. Cross Company is building 
a 1500 barrel capacity pipe still at its 
refinery at Smackover. 


ACME ENLARGING 

Acme Refining Company, 3591 West 
56th St., Cleveland, Ohio, manufacturer 
of greases, lubricants, etc., plans early 
construction of a two-story addition 
to its plant, reported to cost $125,000, 
including machinery. T. R. Wash is 
president of the company. 


ILLINOIS REFINERY 
Henry H. Cross Company, Chicago, 
is erecting a small refinery in the new 
field at Dupo, Illinois. Estimated cost 
of the plant is placed at $125,000 in- 
cluding tankage. This is the first re- 
finery for the district. 





Standard Oil Company of Pennsyl- 
vania, Peoples Gas _ Building, Pitts- 
burgh, is building a _ refinery, com- 
pounding plant and bulk station, in- 
cluding four 90 foot tanks, storage 
buildings, etc., in Beaver County, Penn- 
sylvania, Contract for tank erection has 
been let to Ritter-Conley Company. 
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-|| EMPIRE O11 METERS 


ant The EMPIRE Oscillating Piston Meter is the best and 
ba, 
of 
up urement of oils, gasoline, and other liquid petroleum prod- 
fin- 








most convenient instrument procurable for accurate meas- 


ucts. It has no equal for pressure still work, and all other 
nd- measuring requirements of the refinery. EMPIRE meters 
are made in all sizes, from 54 to 6 inches, inclusive. Stand- 
all ard types will withstand a pressure of 150 Ibs. to the 
500 square inch. High pressure types will handle up to 300 
ted lbs. Meters for still higher pressures, and special types 
San for special purposes will be built to order. The vertical 
se dial as shown here, can be turned to face in any one of 
four directions. The hands can be set back to zero after 


any single run without disturbing the total of all the runs, 





igi- which is recorded on a straight-reading register in the 
ym- lower part of the dial face. Standard horizontal, straight- 


hes 





iene reading registers can be furnished if preferred. 
Ag Send for fully ss descriptive EMPIRE circular 
at o. 110-R 


hat § EMPIRE meter accuracy has never been surpassed by any other ° 

lol- meter, and what is more and better N ational Meter Co. 
THEY STAY ACCURATE 299 BROADWAY, N. Y. 

Established 1870 
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is Roto air-driven Cleaner for Oil Still Tubes, made 
in sizes for 3” tubes and larger. 
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Roto Still Type Drill Head Roto Unit Drill Head 
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Richfield Acquires Rio 
Grande 


With the acquisition of Rio Grande Oil 
Company, Los Angeles, the Richfield Oil 
Company of California, Los Angeles, se- 
cures valuable producing properties in 
California and Texas, and four more re- 
fineries. Rio Grande has been operating 
plants at Vinvalle, California, Phoenix, 
Arizona, El Paso, Texas, and Sour Lake, 
Texas, and operates two natural gasoline 
plants at Santa Fe Springs and Long 
Beach, California, with a combined daily 
capacity of 60,000 gallons of gasoline. In 
addition, Rio Grande Oil Company has 
extensive marketing facilities in Califor- 
nia, Arizona, New Mexico and Western 
Texas, and a modern loading terminal at 
Long Beach. Richfield Oil Company re- 
cently acquired controlling interest in 
Tiona Refining Company, operating a 
complete refinery in Pennsylvania. 

NEW EASTLAND GASOLINE 

PLANT 

Midland Gasoline Company, Midland, 
Texas, plans the installation of a new 
four unit natural gasoline plant near 
Coleman, Texas. 

NEW VENEZUELAN PLANT 

The Venezuelan government has grant- 
ed permit to the Venezuelan Royalties 
Corporation for the immediate construc- 
tion of a refinery to be located on the 
Paraguana Peninsula. The site was ac- 
quired from Pantepec interests and the 
plant will cost around $2,000,000 for the 
first 10,000 barrel topping unit. It is 
planned later to install a second 10,000 
barrel unit and Dubbs cracking units. 
Contract for construction of storage fa- 
cilities totaling 320,000 barrels capacity 
and 2200 feet of loading pier has been let 
to Southwestern Engineering Company. 


Crude will be transported from Lake 
Maracaibo to the refinery by means of 
shallow draft tankers. David C. Reid, 
Inc., New York, will market the com- 


pany’s products. 


Refinery for Savannah 

Mexican Petroleum Company, Ltd., 
subsidiary of the Pan-American Petro- 
leum and Transport Company, New York, 
is reported to be planning the construc- 
tion of a new refining installation at 
Savannah, Georgia. The estimated cost 
is placed at one million dollars. 





Fomon Equipment Used 
at Naval Station 


Fire fighting equipment of the Ameri- 
can Fomon Company, Drexel Building, 
Philadelphia, illustrated here is that fur- 
nished the United States Navy for the 
protection of naval oil storage at Cavite, 
Philippine Islands. 

The carrying unit especially designed in 
this instance employes steel wheels in 
order to meet local conditions, although 
rubber tired wheels are furnished and 
such other modifications necessary to meet 
the particular conditions. 

The unit as shown is capable of carry- 
ing a live load of 13,000 pounds, con- 
sisting of 10,000 pounds of Fomon gen- 
erator chemicals, three Fomon generators, 
one Fomon portable tower, 800 feet of 
hose and all tools and incidental equip- 
ment necessary. 

The riser, also shown here, is removed 
from the top of the carrying unit and the 
hose is taken out of the rear over a roller, 
after which the generators are removed 
for insertion in the lines at con- 
venient points. 


hose 


Construction of the unit is entirely of 
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Fomon Equipment used by the Navy in Philippine Islands 
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steel. The suspension is low so that travel 
over rough roads or open country is pos- 
sible. 

A supply of water is all that is neces- 
sary to have a complete foam extinguish- 
ing system. 

A feature of this method of coping 
with fires is the flexibility of operation. 
The generators may be located outside 
the dyke and the chemicals fed a suff- 
cient distance from the fire to assure 
safety for the. operators. Anyone of the 
generators may be used with a single hose 
line and nozzle to combat incidental fires 
in the vicinity. 

The portable foam tower is sufficiently 
light in construction that it may be car- 
ried over the dyke and placed against the 
storage tank. The tower is made of 
nickle chromium iron alloy, to afford a 
heat resistance and the corrosive action 
of chemicals or the weather. 





Anderson-Pritchard Corporation, Col- 
cord Building, Oklahoma City, plans in- 
stallation of new refinery equipment to 
involve an expenditure of $100,000. 





Indiana Oil & Gas Company (Grayburg 
Oil Company), San Antonio, Texas, is 
having plans prepared and drawings 
made for the construction of a refinery 
on property purchased some time ago for 
this purpose. Hope Engineering Com- 
pany, 149 Broadway, New York, is engi- 
neer. Estimated cost is one million dol- 
lars. 


CRUDE FOR ILLINOIS PLANT 

The Texas-Empire Pipe Line Company 
has entered into contract with the Globe 
Refining Company of Illinois for the de- 
livery of 5000 barrels of Mid-Continent 
crude daily to the Globe refinery at Le- 
mont, Illinois. Delivery is to start dur- 
ing November and the plant will start 
treating the new crude December 1. The 


Lemont plant has been operating on 
Michigan crude for the past several 
months. DD. B. Kelly is superintendent 


of refinery operations. 


NEW PLANT FOR CONNECTICUT 

It is reported that Atlantic Refining 
Company, 260 South Broad Street, Phila- 
delphia, Pennsylvania, plans the early 
construction of an oil refinery at New 
Haven, Connecticut, at an estimated cost 
of one million dollars. At the same point 
the company will erect a Irge, modern dis- 
tribution station at a cost of a half mil- 
lion dollars. 





Installation work on the cracking units 
of the Shell Petroleum Corporation’s new 
refinery at Deer Park, on the Houston 
Ship Channel, probably will not be com- 
pleted until January 1, according to R. B. 
High, superintendent in charge. 


Since August 6 the plant has/ operated 
solely as a topping plant, pending com- 
pletion of further construction work. It 
is using principally West Texas crudes, 
handling them through three pipe stills 
and tower hook-ups of Shell design. 
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West Texas. 


WEST TEXAS CRUDE 


We are in a position to contract for tank car shipments for immediate delivery. 
Deliveries made f. 0. b. cars at McCamey, Texas, on basis Humble Oil & Refining 
Company’s posted prices for West Texas crude of like gravity plus customary gath- 
ering and loading charges—in lots of 1,000 to 10,000 barrels daily. 


he 


This is Taylor-Link and Girvin fresh crude of 29 to 32 gravity, having sulphur con- 
tent of approximately 114 per cent, being the lowest sulphur content crude in 


We will be able to help you obtain some very attractive transportation rates. 
Suggest you wire us, Petroleum Building, your requirements immediately. 


Landreth Production Corporation 


Producers of West Texas Crude 
Fort Worth, Texas 
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A Few Degrees Make a Big Difference! 


Their ability to withstand a few more degrees of heat 
has kept Evens & Howard Fire Brick in the lead for 
nearly three quarters of a century and made them the 
logical choice when steady, high furnace temperatures 
must be maintained for days, weeks and months. You 
are buying more than mere fire brick when you pur- 
chase from Evens & Howard—you are investing in 
the proven products of one of America’s oldest 
refractory manufacturers. 


Clays used in making Evens & Howard fire brick are 
from our own extensive mines in Missouri, Texas and 
Georgia: They include all varieties of plastic and flint 
fire clays, high alumina diaspores and kaolins. Among 
the following eight specialized brands of fire clay brick, 
you are sure to find one exactly suited to your special 
requirements and which will successfully meet the 
severest furnace conditions known under modern 
industrial methods. 


TEXAFRAX ACME, ST. LOUIS KAOFRAX 
DURAFRAX VULCAN, VULCAN * * * VOLCANO 
Made in Texas Made in Missouri Made in Georgia 


EVENS & HOWARD FIRE BRICK COMPANY 


Main Office and Plant, ST. LOUIS, MO. 


TEXAS CLAY PRODUCTS CO. 
Plant, Malakoff, Texas 


EASTERN OFFICE 
11 Park Place, New York 


. STEVENS, Inc. 's 
Plant, Stevens Pottery, Georgia 


at 
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Continuous Night and 
Day Service 


These De Laval Turbine driven 
Centrifugal Pumps supply jacket 
cooling water to 52 reciprocating 
compressors, installed in a large 
oil refinery. In another similar 
installation the De Laval circu- 
lating. pumps have run continu- 
ously night and day for 23 
months. The design, materials 
and workmanship of De Laval 
pumps give the utmost in reli- 
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ability. Removable labyrinth 16 
wearing rings, shaft protecting 
sleeves and casing protecting pit 
bushings, with construction on a ele 
limit gage interchangeable basis, m¢ 
insure low operating costs and rai 
easy maintenance of efficiency. mi 
ho 
of 
M. 
ins 
vel 
ing 
irc 
chi 
by 
: the 
De Laval Steam Turbine Co., ef 
Trenton, N. J. pi 
Manufacturers of Steam Turbines, Centrifugal Pumps, Centrifugal Blowers of 
and Compressors, Double Helical Speed Reducing Gears, Worm Reduction 10 
Gears, Hydraulic Turbines, Flexible Couplings and Special Centrifugal los: 
Machinery. 8 § per 
eff 
per 
wh 
the 
er 
THe New W8-A No. 4 ti 
in 
als 
GENERAL CATALOG 2 
pan 
OF 
A 160 Page Text Book 
MAIL THIS COUPON ( 
Chock full of valuable information with hundreds of ed 
. . . 6s * ° mu 
MINE SAFETY APPLIANCES CO. epepasiceeaas covering ‘‘Everything for Mine and In sie 
Braddock, Thomas and Meade Sts., dustrial Safety’’. . . an exceedingly useful catalog for plir 
Pittsburgh, Pa. all those interested in the safety and welfare of their a 
Gentlemen: fell ] : atu 
Without obligation you may send mea ellow employees. sure 
copy of your New No. 4 General Catalog. id 
Published by the World’s Largest ing, 
My Name Safety Equipment Manufacturer 
Position 
SS ae Aine Satety caps) Appliances Co. 
City Sento ———-— Braddock, Thomas and Meade, Pittsburgh, Pa. 
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“EVERYTHING FOR MINE AND INDUSTRIAL SAFETY” 
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Tulsa Type Evaporator 


TULSA BOILER & MACHINE 
COMPANY 


The latest addition to the Tulsa Type 
line of gasoline plant equipment is the 
new Tulsa Type Evaporator with built- 
in heating elements. This evaporator is 
covered by patents No. 1695192 and No. 
1637947, with other patents pending. 

The outstanding feature of this new 
piece of equipment is the built-in heating 
elements which do away with the old 
method of heating on the trays for evapo- 
ration. The bottom tray, which deter- 
mines the efficiency of an evaporator, is 
hottest, thereby increasing the efficiency 
of the heating elements due to greater 
M.T.D. It eliminates the necessity of 
insulating preheaters and the use of a 
vent tank before preheaters, thereby sav- 
ing the radiation losses that would occur 
from these pieces of equipment. 

In addition the oil passes to the ex- 
changers at a higher temperature, there- 
by increasing evaporation in exchangers 
themselves, which in turn increases their 
efficiency due, to this evaporation estab- 
lishing a greater M.T.D. 

The result is a saving of open steam 
of not less than 20 per cent. A saving of 
10 per cent. due to reduced radiation 
losses and a saving of in excess of 10 
per cent. due to increased heat exchanger 
efficiency, thereby making a total of 30 
per cent. saving in steam consumption 
when operated at the same pressure. Or 
the equipment can be operated at a high- 
er pressure, thereby increasing the ef- 
ficiency of the condensing coils resulting 
in a large saving on this equipment and 
also on the recompressor load. 

More information may be had by ad- 
dressing Tulsa Boiler & Machinery Com- 
pany, Tulsa, Oklahoma. 


Pipe Couplings 


OIL CONSERVATION ENGINEER- 
ING COMPANY 


OCECO couplings have been perfect- 
ed io secure tight joints with a mini- 
mum of time and labor in pipe-lines, 
coils, or any piping system. The cou- 


plings are unaffected by oil, gas, tar, 
water, or steam, and withstand temper- 
atures of to 900 degrees F. and pres- 
sures up to 150 pounds. 

_ The coupling consists of a split hous- 
ing, a pair of bolts, and a packing ring. 











Tulsa Evaporator 


Housing is made of certified malleable 
iron to provide for resistance to cor- 
rosion and is so designed as to secure 
maximum § strength with minimum 
weight. The standard packing ring is 
of molded asbestos, and other materials 
are provided to meet special conditions. 

The coupling is quickly assembled 
by slipping the packing ring over the 
pipe ends and bolting the two half 
housings over the ring. There is suf- 
ficient play to allow for expansion and 
contraction of the pipe joint. The cou- 
plings are made for use with groove 
pipe, which can be secured from any 


pipe mill and at less cost than threaded . 


pipe. 





OCECO Couplings 


Oceco couplings are weil adapted for 
use in making up coils such as con- 
densers, coolers, heat exchangers and 
general pipe laying. 

Further information can be secured 
from The Oil Conservation Engineer- 
ing Company, Cleveland, Ohio. 


New Rubber Gas Mask 
BULLARD-DAVIS, INC. 


Bullard-Davis, Inc., manufacturers of 
first aid and safety equipment, has de- 
veloped a new Red-D rubber face piece 
for gas masks. The new Red-D rubber 
offers a marked increased tendency to 
hold its shape. 

The exhalation valve is designed to 
lend improvement to the mask. It is set 


‘at right angles well up under the chin 


so as not to interfere with the head mo- 
tion in any direction. 

Bulletin No. 201, describing the Davis 
gas mask, Type M-1, canister worn on 
breast, and Bulletin No. 202, Type M-0, 
worn on back, has just been published 
and is ready for’ distribution. 





The Duriron Company, Inc., Dayton, 
Ohio, has mailed out Bulletin No. 155, 
describing the Duriron centrifugal 
pump, Series No. 75 and No. 80, direct 
motor drive. Copy of this bulletin, 
which describes the products with il- 
lustrations in photographs and draw- 
ings, is available by writing the manu- 
facturers. 





Schutte & Koerting Company, Phila- 
delphia, has just published a bulletin 
illustrating in condensed form the 
equipment built for steam power plants. 
While the bulletin is not strictly speak- 
ing, a catalog, it gives some interesting 
information on steam power plant aux- 
iliaries. A copy will be mailed upon 
request to the company. It is Booklet 
No. 1, and contains 28 pages of descrip- 
tion and illustrations. 


IDLING DEVICE FOR GASOLINE 
WELDER 

An automatic idling device or throt- 
tle control for regulating speed of en- 
gine in Lincoln Stable Arc welders of 
the gasoline engine driven type has 
recently been perfected by The Lincoln 
Electric Company, Cleveland, Ohio. 
The new device automatically increases 
the speed of the engine from normal 
idling speed to the proper speed for 
welding service whenever the arc is 
struck. When welding is discontinued, 
the device automatically reduces speed 
of engine to normal idling speed. 

The operating mechanism of the de- 
vice consists principally of a small 
metal bellows and an electric magnet. 
When the arc is struck the armature 
of the electric magnet opens a relief 
valve in the bellows causing them to 
inflate which in turn allows a coil 
spring to open the engine throttle. 
When the welding operation ceases, 
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the bellows are deflated by suction of 
engine intake, thus causing the closing 
of the engine throttle to idling posi- 


| 

tion. The idling device is provided 
| with a control lever which may be set° 
for automatic throttle control, for con- 
/ e tinuous idling speed or for governer 
| speed. 


The device is so designed that a mo- 
mentary interruption in welding will 
not cause a reduction in speed of the 


| 
| Edeleanu Process | **...... 





A. Y. McDONALD MANUFACTUR.- 
ING COMPANY 
The A. Y. McDonald Manufacturing 
Company, Dubuque, Iowa, is now market- 
ing its self-closing line valve, which has 
i aie : ; a slow closing action, secured by the 
Refine your distillates with liq. SO: and avoid presence of liquid in the dash pot, which 
acts as a cushion, giving the valve its 
slow closing feature and eliminating the 
shocks and jars on the manifold and line 


Inferior finished products which are the chief causes of leaks. 








Treating losses 






Acid sludge production 






Loss of Treating Agent (SO:) 







Loss of valuable constituents in the distillates 





In use by leading refiners in U. S. A. and For- 





eign Countries. For full information write McDonald Line Valve 






The belly in the valve has been elimi- 
nated by placing the valve and seat at 
an angle of 30 degrees instead of 90 de- 
grees. This provides that the liquid does 
not have to drop down and rise again 
into the line. In this way restriction and 


friction are cut to the minimum and a 
straight water course is secured. 
The stuffing box is on the non-pres- 


sure side, to eliminate leaks at this source. 

| | W. 42nd St New York, N. i 2 It also is designed to provide a conveni- 
ent locking arrangement. 
This self-closing line valve is made 
with an all brass body in two, two and | 
one-half and three-inch sizes. 
| 

























Additional information on this valve 
is available through the company at the 
ahove address. 





GAS 
BURNERS 


Flame Burners 
Short Flame Burners 
Flameless Burners 


Bronze Bearing 
JOHNSON BRONZE COMPANY 


Johnson Bronze Company, New 
Castle, Pennsylvania, manufacturers Ol 
bronze bushings, bronze bearings and 
bronze castings and cored and _ solid 
bar bronze, recently announced a new 
self-lubricating bronze bearing. 

It is designed and constructed to pro- 
vide-a uniform area of bearing surface 
on the pressure line, and to insure an 
efficient . distribution of lubricating 
compound. 

A new method of effecting indenta- 
tions in the metal and by placing them 





Special Burner for Gasoline 
Plant and Refinery work. 


Burns the richest of gas with 
a short flame. 


JOHN ZINK CO. 


Oklahoma Natural Gas Bidg. 
Phone 4-9838 


TULSA, OKLAHOMA 
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Cut Down Fire Brick Replacements with 


HYTEMPITE 


(Reg. U.S. Pat. Off.) 


The all-temperature Fire Brick Cement 





Shows thin joint obtained 


—is easy to use 
—makes a thin joint 
—permits hot patching 


—comes sealed in steel 

—treduces amount of fuel consumed 

—insures reduction of heat losses 

—makes a tough bond throughout the wall 
—resists destruction from constant vibration 
—eliminates the possibility of shrinkage cracks 
—expedites repairs—prevents long shut-downs 

—allows furnace operation at high temperatures 

—air sets and does not depend on heat for strength 
—makes a perfect seai—prevents infiltration of air 
—retains strength at temperatures at which fire brick fail 
— is ideal refractory when used with crushed old fire brick Thick Clay Joints vs. Thin Hytempite 
—can be shot in place with a Quigley Refractory Gun. Joints 





Ask for Bulletin R 252. 





a 
INCORPORATED . 
56 West 45th Street New York WEIGHT i 


525 LBS 
REFRACTORY MATERIALS FOR FURNACE CONSTRUCTION AND MAINTENANCE 
ACID PROOF CEMENTS ACID AND ALKALI PROOF COATINGS 


Stock and Service through Agents in Every Industrial Center 


QUIGLEY 122843! COMPANY Eg + 


Hytempite Batter stays in Perfect 
Suspension 


Hytempite Joints have great strength e 















































a. e: f. Tank Car built to 






I. C. C. Specification No. 103 





——_—___—_——— AMERICAN 
A.CF.X.O00U “AR AND FOUNDRY 
Ut | ci 
% COMPAN) 


EE PE 








—— ss 
tea 


A. C. F. Tank Cars—all classes for all commodities 
New Designs to Meet the Latest I. C. C. and A. R. A. Specifications 


(Effective Oct. 10th, 1929) 


NOW READY FOR PROMPT DELIVERY 


Always Get a “Car Foundry” Quotation 
oe 
American Car and Foundry Company 
CHICAGO 30 CHURCH ST., NEW YORK ST. LOUIS 
IN THE SERVICE OF THE NATION’S RAILWAYS. HIGHWAYS, WATERWAYS, INDUSTRIES 
































146 THE REFINER AND NATURAL GASOLINE MANUFACTURER 






on an angle of 30 degrees is described 
as obtaining the improved results. 

The new design in this bronze bear- 
ing is for use especially by manufac- 
turers of machinery and parts subject 
to intermittent or periodical operation, 
such as brake levers, clutch levers, 
shock absorbers, rocker arms, slow 
running journals, starting motors, land- 
ing gears, guide rollers and_ sliding 
door rollers. 





The U. S. Stoneware Company has 
recently purchased a five-acre site ad- 
joining its No. 3 plant at Tallmadge, 
Ohio, for the purpose of further ex- 
pansion. The company, organized in 
1865, now operates three plants for the 





manufacture of acid-proof chemical 


stoneware. 


PIPE JOINTS 


Midwest joints, manufactured by the 
Midwest Piping & Supply Company, 
Second and Barry Streets, St. Louis, 
on which patent is pending, are de- 
signed and constructed so that no gas- 
kets nor field welding are required. 
The joint contact is made between 
specially machined convex and concave 
spherical surfaces. 

A tight joint and flange adjustment 
is allowed to be made with proper pipe 
alignment while there may be deflec- 
tions in the line since the joint is made 
by contact of spherical surfaces, and 





If Your Pipes were Glass= 


—then you could see the foreign matter constantly passing through them. 
And seeing it, you would take immediate action to prevent it from clogging 
steam traps, valves, regulators, etc., by installing the 


SARCO 


Strainer 


The Sarco Strainer is an absolute necessity. It keeps valve seats and other 
delicate parts free from scale and sediment, eliminating the time loss entailed 
in cleaning, not to mention the money loss due to shut-downs. 


Quickly couples up with any pipe line, in any position. Adapted to steam, 
water, oil, gas, etc. Cleaned automatically through blow-off 
valve. Flow of fluid uninterrupted. Simple, practical, low in 


cost. 


Write for bookiet S-200 or mail the coupon. 


SARCO CO., Inc. 


New York, N. Y. 


Detroit 
Philadelphia 


Sarco (Canada) Limited 
1605 Delorimier Ave., Montreal 


183 Madison Ave. 
Chicago 
Cleveland 


Boston 
Buffalo 


0 cee coe come coe os ee oe es en ----—------------; 
SARCO CO., Inc. 1 
' 183 Madison Ave., New Yerk, N. Y. I 
| Please send copy of Sarco Strainer Booklet S-200. 1 
i 1 
et one iv adacedass ] 
i l 
l ar eRe POE. Sct g's'e gs a sila'a aia aie b B's Bes pie aye Vee J 
Se Mie... ... State : 
Nila Risa Adi alkdhi dia chhpiacenemeianeeh lth ieihen nana es et esto ince cin ecb sdb 






Pittsburgh 
St. Louis 

















Midwest Joint Between Pipes 


faces of laps and the flanges are also 
spherical. 

Sufficient clearance between the pipe 
the contact surfaces between back 
and flanges is had to allow pipe line 
deflections of approximately five de- 
grees. The new ball and socket joint 
action allows adjustment to expansion 
and contraction without strain. No 
threads are used on the joints. 

The thin section of the female end 
parallel to the pipe wall is made heavier 
than the pipe to give the joint laps 
greater resistance. 

Midwest Piping & Supply Company 
has recently issued a folder describing 
and illustrating its line of joints, and 
copies may be secured by writing the 
company at the above address. 


Safety Appliances 


Mine Safety Appliances Company, 
3raddock, Thomas and Meade Streets, 
Pittsburgh, has recently issued Bulletin 
No. 113, describing the F-M Continuous 
flammable vapor indicator, and Bulletin 
No. 27, describing the McCaa Oxygen 
breathing apparatus, half-hour type. Both 
bulletins are illustrated, especially as to 
how this equipment is used, and _ the 
safety features employed. Copies are 
available on request. 


V-C Wick Lube Oil Filter 
VINSON-CANTER COMPANY 


The Vinson - Canter Company, 
Wright building, Tulsa, is introducing 
the V-C Wick Lube Air Filter for the 
natural gasoline and refining divisions 
of the petroleum industry. The device 
is for use on air intake valves of both 
internal combustion engines and com- 
pressors. 


Literature, description of the equip- 
ment, contains this: 

“The principal by which the dust is 
removed is that of surface contact and 
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QUALITY 


A characteristic of the Arabian Horse and 
also of the products manufactured by 
The Garlock Packing Co., Palmyra, N.Y. 


RABIAN horses were originally ob- 
tained from the Libyan tribes of 
Northern Africa. By long and care- 

ful mating the superior type has been 
maintained through many centuries. The 
breeding and raising of the Arabian horse 
is closely supervised and controlled by 
the owners so as to obtain certain desir- 
able qualities such as endurance, strength, 
intelligence, tractability and fine appear- 
ance. 


Realizing that quality in commodities, 
as well as in domestic animals, is secured 
by years of close supervision of details, 
The Garlock Packing Company has con- 
tinually striven in the past quarter of a 
century to build products whose body 
structures ‘and treatments are basically 
right to meet the requirements of an eco- 
nomical and satisfactory packing service. 


This fundamental characteristic of Gar- 
lock manufacturing processes has merited 
the descriptive name Quality Controlled 
Packings for their products. 
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The Seal — 


of Uniform 
Quality 


Prompt Service 


For Any Petroleum Product, 
Phone, Wire or Write 


THE PURE Off 
COMPANY 


Us Gs ma 


Producers, Refiners, Marketers of a 
complete line of petroleum products 


SALES OFFICES: 


Chicago Columbus, Ohio Tampa, Fla. 
New York Miami, Fla. 

s Charleston, W. Va. 
Minneapolis Pensacola, Fla. 

: 2 Norfolk, Va. 
Philadelphia Adlai Oh Tulsa, Okla. 
Pittsburgh eee Beaumont, Tex. 

REFINERIES: 


Ardmore, Okla. 
Muskogee, Okla. 


Marcus Hook, Pa. 
Cabin Creek Jct., W. Va. 


Heath, Ohio Smith’s Bluff, Tex. 
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For cracking process in oil refineries we furnish Aluminum Armored 
Asbestos filled Gaskets and Corrugated Armco Iron or Monel Metal 
Asbestos encased. 


Copper rings 3/16” thick for 4 and 5” O. D. tubing. 
Washers or gaskets made of Aluminum, Copper and other Metals. 
Write for Prices. 


ME TALLO GASKET CO. 


NEW BRUNSWICK, N. J. 











EXPLOSION -PROOF 


MIXERS 


Hy-Speed Portable Electric Mixers 
are the most efficient machines 
manufactured for blending, com- 
pounding, mixing or agitating all 
oils and liquid chemicals. 

They clamp to any tank or vat in 
one minute and produce a more 
thorough, rapid mix . . more 
economically than by any other 
process. Capacities from five to 
50,000 gallons. 

Write for your copy of 
«The Hy-Speed Age» 
“aun the Solution of your 
Mixing Problems. 


ALSOP 


ENGINEERING 
COMPANY 
41 West 63rd St. 

New York City 








For mixing 


LUBRICATING OILS 
LIME AND OIL 
FULLER’S EARTH & OIL 
ALL LIQUID CHEMICALS 


VvvVvVvVvVvVvYV 
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adhesion to wet surfaces. In passing 
through the filter air is divided into a 
number of small streams. The direc- 
tion of these small ribbons of air is 
continually changing while they are 
being scrubbed against surfaces which 
are kept wet with adhesive oil. Not 
only the direction but also the size and 
shape of the streams are changing so 
that all of the air comes in contact 
with the wet surfaces. The oil is fed 
into the filter media by means of wick 
lubricators located directly above each 
unit of the filter. The continuous, 
slow, feeding of adhesive oil over the 
filter media results in the filter being 
kept at a high state of efficiency and 
prevents a drop in efficiency due to 
drying of the adhesive oil.” 























PUMP BULLETIN 


United Iron Works, 580 Second Street, 
Oakland, California, has just issued a 
centrifugal pump bulletin of particular 
interest to the refinery engineer. The 
leading feature of the bulletin is a por- 
tion of the article “Flow in Pipes,” by 
M. D. Aisenstein, chief engineer of the 
pump division of the company. 

















The bulletin gives a complete outline, 
including illustrations, of the pumps man- 
ufactured by the company. A copy is 
available upon request to the Southwest- 
ern Engineering Corporation, 606 South 
Hill Street, Los Angeles. 








CHANGE OF NAME 


The National Fire Proofing Company 
has changed its name to National Fire 
Proofing Corporation, effective with an 
announcement of December 5. All of the 
assets, liabilities and business of the 
National Fire ?roofing Company are sold 
to the new corporation January 1, 1930. 
Headquarters is at Pittsburgh. S. F. 
Heckert is president. 





















Considerable expansion is planned by 
the corporation for 1930, including the 
marketing of four additional specialties. 





Tube-Turns, Inc., Louisville, Ken- 
tucky, has issued Bulletin No. 104, a 
20-page booklet on pipe welding with 
stock fittings in the process industries. 
Methods of welding some of the most 
complicated hook-ups confronting the 
construction engineer in refineries, nat- 
ural gasoline plants and chemical plants 
are shown with photographic illustra- 
A copy of this bulletin is avail- 
able upon request to the home office or 
any representative of the company. 


CAMPBELL REPRESENTATIVES 


Campbell Engineering Company, Short 
Hills, New Jersey, has recently appointed 
the following representatives, which are 
the only representatives for that company 
now: George B. Allen & Company, 327 
Exchange National Bank Building, Tulsa, 
and 405 Texas Building, Dallas; L. E. 
Pollard, 205 Oliver Building, Pittsburgh, 
and the Smiley Equipment Company, 202 
Carmen Building, Kansas City, Missouri. 





1929 


lar 
‘he 
T= 
by 


he 


DECEMBER, 1929 











— 


Waterous Rotary Pumps 





The high efficiencies and dependability of 
Waterous Rotary Pumps are the result of prop- 
er design and liberal proportions. Every detail 
is carried out in order to produce a high grade 
and reliable pump. 


WATEROUS COMPANY 


ST. PAUL, MINNESOTA 






















































Packing ! 
Stuffing Boxes 
as easy aS . 
loading your pipé 


Serves in any plant 
equipment, regardless 
of service, pressure or 
temperature. 


METALASTIC 
INCORPORATED 


Jersey City, N. J. 
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Equipment like this 
costs money 


PIPE fittings, fishing tools, valves 

and other parts, lying about in 
the salvage yard represented a sub- 
stantial investment when new. 
And many of these parts would 
still be serviceable, would still 
yield a return, if stripped of ac- 
cumulated dirt arid oil. 


You can remove every trace of 
muck and grease quickly and with 
little effort the Oakite way. No 
scrubbing or scraping. A short 
soak in a solution of an Oakite ma- 
terial, a brief rinse, and parts are 
clean to the metal. 


Our Service Man in your locality 
can show you how much time and 
work Oakite cleaning saves. Write 
and ask to have him call. No obli- 
gation of course. 


Manufactured only by 
OAKITE PRODUCTS, INC., 50B Thames St., NEW YORK, N. Y. 


Oakite Service Men. cleaning specialists, are located at 


Albany, N. Y., Allentown, Pa., *Atlanta, Altoona, Pa., Baltimore, Battle 
Creek, Mich., “*Boston, Bridgeport, *Brooklyn, N. Y. Buffalo, *Camden, 
N. J., Charlotte, N. C., Chattanooga, Tenn., *Chicago, *Cincinnati, *Cleve- 
land, *Columbus, O., *Dallas, *Davenport, *Dayton, O., Decatur, IIL, 
*Denver, Des Moines, *Detroit, Erie, Pa., Fall River, Mass., Flint, Mich., 
Fresno, Calif., *Grand Rapids, Mich., Harrisburg, Pa., Hartford, *Houston, 
Texas, *Indianapolis, *Jacksonville, Fla., *Kansas City, Mo., *Los Angeles, 
Louisville, Ky., Madison, Wis., *Memphis, Tenn., *Milwaukee, as, 9 
apolis, *Moline, Ill., *Montreal, Newark, N. J., Newburg, > 5 
Haven, *New York, *Omaha, Neb., Oshkosh, Wis., *Oakland, ‘cal 
*Oklahoma City, Okla., *Philadelphia, Phoenix, Ariz., *Pittsburzh, 
Pleasantville, re oh Portland, Me., *Portland, Ore., Poughkeepsie, 
} Y., Providence, Reading, Pa., Richmond, Va., *Rochester, 
N. Y., Rockford, Ill., *Rock Island, Sacramento, *San Fran- 
cisco, *Seattle, Springfield, Mass., South Bend, Ind., *St. 
Louis, *St. Paul, Syracuse, N. Y., *Tolede, *Toronto, 
Trenton, *Tulsa, Okla., Utica, N. Y¥., Vancourer, B. C., 
Wichita, Kan., Williamsport, Pa., Worcester, Mass. 


*Stocks of Oakite materials are carried in these cities. 


OAKITE 


Industrial Cleaning Materials aa Methods 















WALWORTH ABSORBS 
WESTCOTT 


Walworth Company of Boston, man- 
ufacturers of valves, fittings and tools, 
has purchased the assets of the West- 
cott Valve Company of East St. Louis, 
Illinois. The transaction was completed 
October 1, through an exchange of 
Walworth stock for the assets of the 
Westcott Company. 

Vice-President Prentiss L. Coonley 
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oil field equipment, and includes steel, 
iron body and semi-steel gate valves 
adapted to oil field use. 

The Westcott plant at East St. Louis 
is equipped for the manufacture of 
large pipe line valves. It operates an 
iron foundry and a modern finishing 
shop. 

A. V. Wadsworth, manager of the 
Westcott plant, wil! continue in that 
capacity. 








of the Walworth Company has an- 
nounced that the Westcott Valve Com- 
pany would continue the manufacture 
of valves as a separate entity. The 
Westcott organization will be main- 
tained intact. 

The Westcott line consists wholly of 


ANNOUNCEMENT 


Now we are prepared to supply refineries with the Thermix Air Heater to 
heat air for oil stills. 


This is the same heater that is sold by the Babcock & Wilcox Co. to pre- 
heat air for boilers. Hundreds of Thermix Air Heaters have been in use for 
years. They are saving vast sums by utilizing waste heat. 


THERMIX AIR HEATER 
for OIL STILLS 


consists of removable flat steel sheets direct from the plate mill, with- 
out any welding or riveting whatever. The sheets are made into gas 
and air sections (guaranteed against any leakage up to 20” wg. dif- 
ferential pressure) by a special patented arrangement. 





Paul Reid has recently opened an office 
at 1017 Second National Bank Building, 
Houston, where he is representing sev- 
eral manufacturers in the Gulf Coast ter- 
ritory. His connections include the Gar- 
rott Brass and Machine Company, Hous- 

































For temperatures above 1000° F. the Thermix is equipped with a 
chrome steel section, constructed of removable, reversible welded units. 







Mail the coupon, or write for 
our interesting catalog T-18. 


PRAT-DANIEL CORP. 
183 Madison Avenue, 


New York, N. Y. 



















The Babcock & Wilcox Co., 
New York 


Exclusive Sales Representatives for 
Thermix Heaters to Preheat Air for Boilers 
Manufactured and Sold in Canada by 
Riley Engineering & Supply Co., 
Ltd., Toronto 


Manufacturers of Thermix Air Heaters 
and Thermix Stacks 








o a embeme ae livia PORE AD Nae = 
PRAT-DANIEL CORP., 183 Madison Ave., New York, N. Y. ; 
Without obligation on our part, please send the following: t 

( ) Catalog T-18 on Thermix Air Heaters. ( ) Catalog S-18 on Thermix Stacks 
i ass ET ENS. Wi ee ees Cars 6 A RRS SOS DANS 68's ac Weve bb cbs seas gie | 
I 
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ton; Natural Gas Equipment Cempany, 
Los Angeles; Leland Brothers Company, 
Los Angeles; Lebus Rotary Tool Com- 
pany, Electra, Texas; Universal Machine 
Company, Houston; and Weber’s Insula- 
tion, Inc., East Chicago, Indiana. 

Prior to entering business for himself, 
Reid was connected with Gulf Supply 
Company, as salesman. He served the 
Houston Oil Company as purchasing agent 
until 1927, when he joined the Texas Steel 
Company at Fort Worth. 


Elliott Bulletins 


The Elliott Company, Jeannette, Penn- 
sylvania, has just issued three new bulle- 
tins, which will be sent to interested per- 
sons upon request. Bulletin L-2, de- 
scribes in four pages the Elliott 3500 
r.p.m. induction motors, a line of high- 
speed high-power factor induction motors 
offering several new designs. Bulletin L-3 
in four pages describes and illustrates the 
special type of synchronous motor, the 
Elliott Type A-1 for compressor drive 
with added fly wheel effect furnished. 
Bulletin A-4, in 24 pages, describes the 
Elliott strainers, in several types, as twin 
strainers, motor-operated strainers, twin 
oil strainers, single and intake strainers. 












Arrangements have recently been 
made whereby the Babcock & Wilcox 
Company gets exclusive sale of Ther- 
mix air heaters to preheat air for boil- 
ers. The Prat-Daniel Corporation will 
continue to furnish Thermix air heaters 
for other applications, according to the 
announcement. |! 


Bristol Catalog 


The Bristol Company, Waterbury, Con- 
necticut, has recently issued Catalog No. 
2100 on the subject of Bristol’s recording 
psychrometers, and announces that copies 
will be mailed upon request. The new 
product is fully described and illustrated 
in this catalog. 


Solvent Sales 
Organization 


Industrial Naphtha and Solvent Com- 
pany has been organized in Texas with 
headquarters in Wichita Falls, where of- 
fices are maintained at 516 Bob Wag- 
goner Building. The incorporators are 
W. C. Duncan, president and sales. man- 
ager; J. C. Rudy and C. W.. Scharatt, 
all of Wichita Falls. The company will 
specialize in the sale of naphthas and 


solvents and commercial chemicals. 





J. E. Rouse, who has been superin- 
tendent of plant No. 3 for the Midwest 
Refining Company, Inc., at Casper, 
Wyoming, has been appointed general 
superintendent of all three plants in that 
city. He was succeeded as superintendent 
of plant No. 3 by R. E. Beard, who was 
a foreman. 





C. G. Meyer, representative of the 
Crane Company, Chicago, spent the first 
week in December in the Gulf Coast and 
Southwest Texas. 
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S & K HEAT EXCHANGERS | 


are built for large capacities, high pressures, severe service 


Y ] 
1 Single and multiple-unit types, designed to meet 
77 specified conditions 
1 p 
Send for Bulletin 12-H 
CHUTTE The S @ K line also includes jets, valves, condensers, spray nozzles, 
gear pumps, oil burners, etc., for the oil industry. 





Tanne 1253 N. 12th St., PHILADELPHIA, PA 
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HIS Side Angu- 

lar Propeller 
Type Agitator is de- 
signed for perma- 
nent installation. In 
the mixing of all 
fluid products it is 
highly efficient and 
operates at a great 
saving in power. It 
is used extensively 
in the oil industry 
due to this saving 
and its adaptation to 
any size of tank, 
open or closed. This er 
mixer can be sup- design having minimum 


a te any size or za 7 LSI TM SNM —_* mechanism in 


Write for Full Information 


New Designed Mixer 
Saves Power 


Investigate this power 
saving, dependable and 
efficient principle of mix- 


ing all fluid products. 










We also manufacture a 
new portable mixer that 
is easily attached to the 
side of any tank or con- 
tainer. There is no in- 
stallation expense. Less 
power is used because of 
| 
| 
| 










Mixing Equipment Co., Inc. 


1040 GARSON AVE. ROCHESTER, N. Y. 
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ABSTRACTS OF TECHNICAL LITERATURE 


Of Particular Interest to the Plant Operator 


By H. L. KAUFFMAN 





_| 














Bumping of Hot Crude Oil Products 
Containing Water. A. O. Yurkov. 
(Neftyanoe Khozyaistvo, 16, 3262-3, 
(1929); C. A., Vol. 23, No. 19, p. 4807.) 

The bumping of hot crude oil products 
in the presence of water is due to the su- 
perheating of the water phase below the 
oil. This superheating depends upon the 
weight of the oil column and its viscosity. 
It is also influenced by weak soap solu- 
tions. Superheating can be avoided by 
the creation of an evaporating surface 
inside the water itself; for example, by 
introducing porous material that occludes 


air. <A theoretical explanation of this 
phenomenon is given in the original 
article. 


Cracking 


Cracking-coil Thermal Calculations. S. 
Obryadchikov. (Neftyanoe Khozyaistvo 
16, 357-61 (1929); C. A., Vol. 23, No. 19, 
p. 4808.) 

By using Sakhanoy (Sachanen) and 
Tilich’ev’s data “Cracking in the Liquid 
Phase,” Moscow, 1928 (Russian), the 
amount of heat required to crack a given 
oil at a given temperature for a prede- 
termined yield of gasoline is calculated. 
The amount of heat absorbed by the 


cracking reaction per m. of tube (velocity 


1 m./sec.) is expressed by the equation: 
t 400 
500 Ge Poo 2 





10 
Qreac. — ————_- , 
100 
where G; is the weight of stock sent 
through the tubes; Pwo, percentage of 
cracked gasoline formed at 400°C. during 
the passage through one meter of tube; 
t, the temperature of the liquid in this 
section of the tube. Qreac. is plotted 
against Pwo as a function of the velocity 
of the flow of the liquid in the tubes in 
meters per second for one square centi- 
meter of the useful tube surface. The 
mean temperature, etc., difference can be 
determined by using these data and the 
method of sub-dividing the temperature 
curve into 10° sections. In a typical ex- 
ample, the formation of 2.6 per cent. 
gasoline on stock subjected to cracking 
is calculated. When the oil is heated 
above 400-420°C. a much greater quantity 
of heat is required to effect cracking than 
temperatures require larger 
This is attained by 


er heating 
in the ordinary stills. 
the increase of the heating surface. Low- 





Industries 


Tube Expanders for Steam Boilers 


Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


SONS 


Wilmington, Del. 
Established 1870 
Expanders since 1884 





Heavy Duty Expanders for 





Tools for the Oil 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds 


Screw Punches for Structural Shapes 


A. L. HENDERER’S 

















tubes ; higher temperatures require smaller 
tubes. 

New Cracking Equipment. Anon. 
(Azserbeidyanskoe Neftyanoe Khozyaistvo 
1929, No. 5, 101; C. A., Vol. 23, No. 19, 
1929, p. 4808.) 


The Vickers Company intends to im- 
prove its cracking equipment in Grozny 
and Baku by the following modification: 
The fuel oil is moderately heated in the 
first coil whereby the gas-oil fraction and 
a part of the lubricating oil cut are dis- 
tilled. A second coil, which is the crack- 
ing coil, cracks the bottoms together with 
the gas-oil fraction, which was also sent 
through the rectification column for the 
cracked gasoline. This is the first in- 
stallation of its kind which is to be built 
by Vickers. 

Distillation 


Distillation. B. E. Vlasenko. (Nef tyanoe 
Khozyatstvo 16, 212-5, (1929); C. A, 
Vol. 23, No. 18, p. 4561.) 

The efficiency of stills can be increased 
25 to 30 per cent by injecting into the 
vapor line a certain amount of water or 
of an oil fraction identical in_ boiling 
point with the vapors passing through the 
vapor line. A part of the vapors is con- 
densed and a vacuum is thus created 
which increases the capacity of the still. 
The remaining vapors are condensed in 
the condensers. 

Flashing. I. Klingerman and N. Bogo- 
slovskui. (Aserbeidyanskoe Neftyanskoe 
Khozaistvo 1929, No. 2, 70-6; C. A., Vol. 
23, No. 18, p. 4562.) 

In a gasoline stripping plant the pre- 
heated crude oil is sent through a pipe 
still into an evaporator placed in the flue 
and heated by flue gases. The hot oil 1s 
spread over two bell-shaped baffles in 
succession in this evaporator. The oil 
collected on the bottom is heated by a 
steam coil and the vapors thus produced 
carry the vapors produced on the baffles 
to the upper part of the evaporator, filled 
with Raschig rings. The vapors pass 
through a tower where they. are sprayed 
with hot naphtha and through a second 
tower sprayed with cold water. The un- 
condensed vapors pass finally through 
two condensers of the usual type. 

Vacuum Distillation. S. A. Vishetrav- 
skit. (Neftyanoe Khoszaistvo 14, 769-71, 
1928; C. A., Vol. 23, No. 18, p. 4333.) 

When fuel oil is distilled in vacuum 
stills, some cracking is likely to occur, 
principally in the first and last stills. The 
overheating of the oil can be prevented 
by the use of more steam, which acts as 
a carrier, and by using the oil in finely 
divided form, which can be effected by 
atomizing it into the still. 


Fractionation 


Rectification Columns and Fillers. S. 
Vishetravskii. (Azerbeidyanskoe Neft- 
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yanoe Khozyaistvo 1929, No. 3, 56-66; 
C. A., Vol. 23, No. 18, p. 4561.) 


A critical review of various American 
and Russian rectification columns is 
given. Comparative runs are described 
and conclusions drawn. 

Improving the Performance of Recti- 
fying Columns and Evaporators. E. Mish- 
kin. (Aserbeidyanskoe Neftyanoe Khos- 
yaistvo 1929, No. 3, 72-4; C. A., Vol. 23, 
No. 18, p. 4561.) 

Rectifying columns can be improved by 
installing a vertical cylinder in the lower 
part of the column, immersed in the con- 
densate. Steam injected at the bottom 
of the cylinder, which is open at both 
ends, sets the condensate in circulation 
and carries off gasoline vapors held by 
the liquid. In another improvement, the 
condensate discharge pipe is attached at 
the upper level of the’ condensate and is 
bent downwardly in U-shape, insuring 
constant level. The condensate collected 
in the bend prevents vapors and gases 
from escaping from the rectifying col- 
umn with the condensate. 


Chemical Treatment 


Chemical Reactions Involved in the Re- 
fining of Petroleum. Birch and Norris. 
(Fuel Conference, Oct., 1928. London. J. 
I. P. T., Dec., 1928, p. 349A.) 

The paper deals with the reduction of 
sulphur content of the lighter fractions 
»f crude oil, and gives details of the re- 
actions which occur during the use of 
various reagents. The soda-washing of 
light distillates removes hydrogen sul- 
phide completely and mercaptans partly. 
The readiness with which hydrogen sul- 
phide undergoes oxidation to free sulphur 
necessitates its removel at the earliest op- 
portunity. Free sulphur reacts with 
sodium sulphide to give polysulphides 
which oxidize mercaptans to disulphides, 
the latter passing back into the oil. So- 
dium plumbite solution is used after 
soda-washing to sweeten an oil which con- 
tains mercaptans, these being converted 
to lead mercaptides which are partly oil 
soluble and incompletely precipitated. Ad- 
dition of free sulphur completes the treat- 
ment, lead mercaptides being converted 
into insoluble lead sulphide and oil-soluble 
disulphides. Aqueous alkaline hypochlo- 
rite solution oxidizes organic sulphides to 
sulphones, disulphides to sulphonic acids 
and mercaptans first to disulphides and 
then to sulphonic acids. Excess of alkali 
stabilizes the hypochlorite solution and 
retards the oxidation of sulphur com- 
pounds. Sulphuric acid has a general 
solvent action on sulphur compounds dis- 
solved in a petroleum distillate. Mercap- 
tans are oxidized to disulphides, which 
are dissolved in the acid. Sulphonation 
of aromatics occurs, and basic substances 
are removed as salts. Sulphuric acid acts 
as a polymerizing agent for the more 
reactive constituents of cracked distil- 
lates, but its action is greatly dependent 
on the concentration and temperature at 
which it is used. Aqueous cuprammonium 
sulphate is said to remove mercaptans, 
disulphides, acetylenes and_ diolefines. 
Aromatic or unsaturated hydrocarbons 
are much more soluble than paraffins in 
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How much 
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Hard Water 
cost you 
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No matter what the 
use, hard water is 
the cause of excess- Graver Zeolite Water Softener. 
ive costs. Natural Gasoline Plant, West Texas. 





IN BOILERS hard water forms a deposit of scale, insulating against the 
passage of heat with consequent waste of fuel, decrease in boiler cap- 
acity required and increased repair and shut down losses. 


IN OIL AND GAS ENGINES this same scale prevents proper cooling 
and the resultant overheating is often laid to faulty lubrication. The 
scale deposit often causes broken cylinder heads and other expensive 


shut downs for repairs. 


IN NATURAL GASOLINE PLANTS scale formation causes faulty 
cooling, necessitating a greater investment in equipment, frequent shut 
downs for cleaning and loss of valuable volatile products. 


OUR present hard water supply can be softened by a Graver Water Soft- 
ener. One year at the most, is usually sufficient for a softener to pay its 
cost with tangible savings. And in addition you will enjoy freedom from 
forced shutdowns — broken parts — frequent renewals — all caused by hard 


water. 

Graver Softeners are operating everywhere in the oil fields. Our long associ- 
ation with the oil industry and knowledge of its requirements enables us to 
recommend and design softeners which meet these conditions. We will be 
pleased to analyze your situation and recommend the proper softener for your 


particular conditions. 


GRAVER oii 


EAST CHICAGO, INDIANA 
Ft. Worth Tulsa Los Angeles Chicago New York 
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Low Pressure Regulation 


Pressure regulation at the Sinclair Plant, Garber, Okla., 
is effected with this duplicate set of Fulton Low Pressure 
Regulators, with automatic cut-off. Our improved style 
of valve makes a perfectly tight joint, thus preventing 
any increase of pressure on the low side when the con- 
sumption is light or entirely shut-off; and being perfectly 
balanced, it is not affected by the variations of pressure 
that may occur on the inlet side. Made in all sizes up to 
24 inch. 

Write for catalogue giving full informa- 

tion on this and other types of gas pres- 

sure regulation equipment. 


THE CHAPLIN-FULTON MFG. CO. 


28-40 Penn Avenue Pittsburgh, Pa. 




















SAFETY 


~in the Refinery 


—demands equipment especially designed for this industry. 


Among the PULMOSAN products that have met with wide-spread 


favor are: 


Pulmosan-Lux Oil Fire Extinguishers 
Pulmosan-Amco Non-Sparking Tools 
Pulmosan Asbestos Fire-Fighting Outfits 
Pulmosan Chemical Cartridge Respirators 


Each year, safety equipment, literally saves millions in oil fields and 
refineries. 


Let us send full details on equipment listed above, and other suit- 
able devices. Write for data on Refinery Safety Equipment. 


PULMOSAN 


SAFETY EQUIPMENT CORPORATION 


“If It’s for Safety ... We Have It.” 
182 JOHNSON STREET BROOKLYN, N. Y. 
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liquid sulphur dioxide, this forming the 
basis of Edeleanu’s process. The extract 
is a valuable source of antidetonating 
fuel. Owing to a preferential solubility 
a partial desulphurization is also effected, 
Anhydrous aluminum or -zinc chlorides 
act as energetic polymerizing agents for 
unsaturated hydrocarbons even at ordi- 
nary temperatures, whilst at high tem- 
peratures they act as desulphurizing 
agents. Roasted bauxite is a desulphur- 
izing and decolorizing agent for kero- 
sene. The action is one of adsorption, 
but oxidation of sulphur compounds by 
adsorbed oxygen also plays a part. The 
action of silica gel is probably similar to 
that of bauxite. Fuller’s earth and flori- 
din are used as filtration media to re- 
move color from kerosene, and are also 
employed as polymerizing agents for 
treating cracked distillates in the vapor 
phase. 
Filtration 


Action of Fullers Earth on Coloring 
Matter in Oils. Haseman. (J. Phys. 
Chem. Oct., 1929, pp. 1514-27; Libr. Bull. 
U. O. P. Co., Vol. 4, No. 42.) 

Deposits of fullers earth were original- 
ly beds of calcareous earth containing 
aluminum hydroxide and colloidal pectoid 
silica, as well as marcasite and pyrite. The 
best bleaching fullers earth is found in 
swampy regions and near the level of the 
underground water. Where the deposit 
runs back into high hard ground the earth 
often becomes useless for bleaching be- 
cause the ground water does not get down 
to it. The azo-humic acids in ground wa- 
ters dissolve sand and form azo-silico- 
humic acids, from which colloidal silica 
is deposited in the clays. Sulphuric acid 
is formed from the marcasite and pyrite. 
This dissolves out a portion of the alumi- 
num, and the earth is then ready for ef- 
fective bleaching action. 

Bentonite, halloysite, indianaite, etc., 
can be activated by treating with sul- 
phuric acid and boiling. For bentonite, 
boiling with one-third of its weight of 
commercial sulphuric acid diluted with 
two-thirds of its weight of water for 
about three hours is sufficient to remove 
enough aluminum for activation. Hal- 
loysite contains three times as much 
aluminum as bentonite and hence re- 
quires more than its weight of sulphuric 
acid to activate. Indianaite is said to be 
kaolin, but it is not. It is made up of 
aluminum hydroxid and di-silicic acid. 
Five or six per cent. of aluminum left in 
it in some way facilitates bleaching neu- 
tral oils by aiding the di-silicic acid in 
freeing hydrogen and hydroxyl ions for 
that purpose; but sulpho-acid colors are 
best removed from oils by an earth con- 
taining little or no aluminum. A _ good 
fullers: earth usually. contains. abeut- five 
times as much silicon as aluminum. Part 
of the silicon is present as aluminum si- 
licate and part as silicon dioxide. But 
the active silicon is that in the form of 
di-silic acid. 

Experimental evidence is given to show 
that some of the red and yellow colors 
in oil are due to the action of the sul- 
phuric acid and caustic soda used in treat- 
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ing upon azo-humic acids present. It is 
the relative acidity of fullers earth that 
determines its activity as a bleaching 
agent. The earth has the power to re- 
tain hydroxyl and liberate hydrogen ions 
in distilled water, while the water is in 
contact with it. The normal sodium hy- 
droxide necessary to neutralize the rela- 
tive acidity of a given weight of fullers 
earth is found to be exactly equivalent to 
the normal hydrochloric acid required to 
neutralize the ammonium hydroxide liber- 
ated when a solution of azo-humate or 
sap brown is acted upon by the same 
weight of earth. Activated bentonite, 
halloysite, indianaite, etc., are heavier and 
less porous than fullers earth, but will 
bleach twice as much oil because their 
relative acidity is twice as high. Silica 
gel has apparently no porosity, yet when 
it contains a small percentage of alumi- 
num hydroxide it will bleach more lubri- 
cating oil than fullers earth. The pores 
in fullers earth may be partially plugged 
up with kaolin, or azo-humic acid to the 
amount of three per cent. may be depos- 
ited in the pores and on the earth by 
using it to bleach sap brown; if the earth 
is washed free of alkali and carefully 
dried it will bleach lubricating oil as well 
as before; and the plugged up earth will 
retain less oil than the original. 

The important thing in revivifying an 
earth is to remove the free alkali. Tem- 
peratures of over 1200°F. are injurious 
to bleaching power. 

Recovery of Paraffin Wax Absorbed 
by Fullers Earth. L. Selskti. (Azerbeid- 
yanskoe Neftyanoe Khozyastvo 1929, No. 
3, 84-5; C. A., Vol. 23, No. 18, p. 4561.) 

Fullers earth containing paraffin wax 
from treating was freed from paraffin 
by extracting three times with a naphtha 
(boiling 90-130°C.) at a temperature of 
70-75°C. After heating to redness the 
earth recovered its original absorption 
power. The paraffin separated was of 
good commercial quality and had a melt- 
ing point of 52.5-53°C. A yield of about 
70 per cent., calculated on the waste prod- 
uct, was attained after evaporating the 
naphtha. A hot water extraction of par- 
affin was a failure. Emulsions formed 
as the result of the emulsifying action of 
the fine suspended fullers earth. 


Wax Removal 


Exploitation of the Grozney Paraffin 
Wax Plant. A. Ablovatskii. (Neftyanoe 
Khozyaistvo 16, 530-43 (1929): C. A., 
Vol. 23, No. 19, p. 4813.) 

The process of obtaining paraffin wax 
from Grozny fuel oil-comprises the fol- 
lowing operations: (1) Distillation of 
fuel oil; (2) Re-distillation of cuts con- 
taining paraffin wax; (3) Settling of the 
distillate; (4) Refrigeration; (5) Crys- 
tallization; (6) Filtration; (7) Repeated 
pressing of slack wax; (8) Treatment of 
Slack wax; (9) Sweating; (10) Bleach- 
ing; and (11) Packing. The fuel oil 
containing paraffin wax is steam distilled 
in a battery of 14 shell stills, each still 
having four dephlegmators. The first six 
stills deliver cuts below 0.780 specific 
gravity, which are combined and do not 
need redistillation. Cuts from the second 
Part of the battery must be re-distilled, 
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A new Dixon Product that is backed by the reputation and resources of a 
company which has served industry for more than 100 years. 


DIXON’S GRAPHITE SEAL—a graphite paste for sealing screw thread, 
flange and gasket joints that is unequalled in ae leaks in joints of 
pipe lines carrying hor or cold oils, lin tar, superheated 
steam, etc. It is also unequalled for ‘gaskets es all kinds, plates, bolts, 
nuts, studs, etc. 





Dixon’s Graphite Seal expands when subjected to heat and makes leak- 
proof joints that hold tight under all conditions of service. Yet these joints 
may be easily opened at any time. 


Let us tell you wherein Dixon’s Graphite Seal differs from any other prod- 


uct you may have used for this purpose. Write for Circular DS-99 and 
full information. 


jOSEPH DIXON CRUCIBLE CC. 
Jersey City re New Jersey 


Established 1827 








FACEEEREEFS 


This organization—in personnel, 

equipment, plant facilities and 
knowledge—is thoroughly abreast of 
every improvement and refinement 
in its field—rendering to oil refineries 
and producing companies a service of 
intrinsic merit and specialized skill. 


POWER PIPING CO., PITTSBURGH 
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Rubshell 


Inside-Tanks 


WITHSTANDS 


H,S£H,SO, 


and other corrosives met with 
in Refineries 


THE ONLY PAINT 
TRIED, TESTED and 
USED EXTENSIVELY 
by the PRINCIPAL 
COMPANIES 


Also for condensers, agitators, 
kettles, exchangers, etc. 


STOP THAT 
CORROSION 
TO-DAY! 











VOLCO 


HOLZAPFEL’S HEATPROOF 
PROTECTIVE 


WITHSTANDS 


RED HEAT! 


Use it on any surface too hot 
for other paints 
Extensively used for hot smoke 


stacks, exhaust pipes, 
mufflers, etc. 





NEW YORK 
INTERNATIONAL 
COMPOSITIONS CO., INC. 
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TULSA, OKLA. 
NATIONAL TANK SEAL CO. 





HOUSTON, TEXAS 
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leaving a petrolatum-like residue.A wax 
of very fine crystalline structure or of col- 
loidal character is obtained from the ma- 
chine oil fraction, which is very difficult 
to handle. Up to 44 per cent. of paraf- 
fin distillate was recovered from the fuel 
oil and 21.82 per cent. of gas and spindle 
oil fractions was lost in the recovery of 
the paraffin wax as the result of faulty 
equipment. This can be eliminated by the 
use of pipe stills now in the process of 
construction and of better fractionating 
equipment. Gas oil containing paraffin 
from other stills was added to the fuel 
oil to improve the “paraffin yield. The 
paraffin distillate should be free from 
water or emulsifying agents. The crys- 
talization temperature is kept within 
minues 2 degrees to plus 2 degrees. A 
pressure of 32 atmospheres produces 
plates of a higher wax content than lower 
pressures. The temperature to be used 
during the process depends on the char- 
acter of the slack wax. Thin cakes are 
higher in wax than thick ones, the latter 
being as a rule obtained through less com- 
pression. Various lubricating oil frac- 
tions could be separated from repeatedly 
pressed slack wax. Impurities contained 
in slack wax are removed either through 
treatment with sulphuric acid (up to 4-5 
per cent.) at 70-75°C., followed by neu- 
tralization and washing, or by treatment 
with live steam, the sludge being with- 
drawn from the bottom. A final treat- 
ment with fuming sulphuric acid, followed 
by neutralization and fullers earth treat- 
ment, produces a good commercial wax, 
which is shipped in plates or in ‘shavings 
packed in barrels. 





| OF PARTICULAR INTEREST 
TO THE ENGINEER 
| 








Fuel Oil in the Petroleum Industry. F. 
Schwartz. (Mon. petrole roumain 29, 361- 
7 1929; C. A., Vol. 23, No. 17, p. 4332.) 

Schwartz proposes a steam-boiler plant 
producing ‘steam at about 8 atmospheres 
pressure to drive a turbine, the steam en- 
tering at full boiler pressure and leaving 
at 2.5 atmospheres. The turbine operates 
the electric generators and the exhaust 
steam from the turbine is used for heat- 
ing and processing. The steam necessary 
for this system is only 60 per cent of that 
required for ordinary steam-driven pumps 
and the cost of the system, including op- 
eration, etc., is 64 per cent of the present 
steam system and 75.5 per cent of the 
Diessel engine system. 





OF PARTICULAR INTEREST 
TO THE CHEMIST 





Testing and Analyses 

Device for Carbon and Hydrogen 
Analysis of Volatile, Explosive and Easi- 
ly Carbonizable Organic Liquids. Sevag. 
(Ind.and Eng. Chem., Anal, Ed., Jan. 15, 
1929, p. 16.) 

The device for use in combustion analy- 
sis of organic compounds consists of a 
straight Pyrex glass tube 8.5 cm. long, 6 
to 7 mm. i. d. and 10-12 mm. o. d., with 
ground glass or red rubber stoppers, and 
having a portion of its length packed with 
kieselguhr, held in place by plugs of as- 
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C. H. WHEELER 


Specialists in the field of heat 
transfer apparatus. We design 
and build Oil Vapor Conden- 
sers, Leach Fracto Control Con- 
densers, and Heat Exchangers 
for Oil Refineries. 


Let C. H. Wheeler engineers 
co-operate with you on your 
heat exchanger problems. 


C. H. Wheeler Mfg. Co. 


19th St., Lehigh and Sedgley Avenues, 
PHILADELPHIA, PENNA. 


of PHILADELPHIA 














You can deal direct 
with our four 
representatives 


The four offices 
named below — in 
Oklahoma, Texas, 
Pennsylvania, an 
Missouri, are the 














only ones now 
representing the 
Campbell Engin- 
eering Company— 
the only offices au- 
thorized to _ sell 
Campbell products. 
At the left 
we show the 


Controller for 
Oil = Stills — 
the Watermelon 
type. It records 
the flow of steam 
in pounds per 
hour. Every oil 
still should be 
equipped with a 


Campbell. Full in- 
formation on re- 
quest. 


Our four representatives are: 

Geo. B. Allan & Co., 327 Exchange National 
Bank Bldg., Tulsa, Okla. 

Geo. B. Allan & Co., 405 N. Texas Bldg., 
Dallas, Texas. 

Lk. E. Pollard, 205 Oliver Bldg., Pittsburgh, Pa. 

Smiley Equipment Co., 202 Carmen Bldg. 
Kansas City, Mo. 


The Campbell Engineering Co. 
Short Hills, N. J. 
Manufacturers of the Campbell Steam Flow 
Controller and the TAR BABY BURNER, to 
handle Fuel Oils, Water Gas Tar, Acid 

Sludge, and Residue Fuels. 
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bestos. The sample for analysis is drop- 
ped into the kieselguhr after removing 
one of the plugs, the latter is replaced 
after weighing, and with both stoppers 
out the tube is placed in the part of the 
combustion tube which is usually occu- 
pied by the porcelain boat. Ignition is 
started gradually as usual, and the effect 
of the kieselguhr is to keep combustion 
gradual and smooth throughout. The fol- 
lowing figures were obtained for ben- 


zene : 
Carbon 
Found Calculated 
Dp. of. p. ct. 
91.97 92.30 
92.06 
Hydrogen 
Found Calculated 
Dp: <t. p. ct. 
7.73 7.69 
7.88 


Dennstedt (Z. angew. Chem. 18, 1134 
(1905) used kieselguhr to analyze petro- 
leum, lubricating, and mineral oils. 


Apparatus and Method for the Separa- 
tion, Identification and Determination of 
the Chemical Constituents of Petrolewm. 
Washburn, Bruun and Hicks. (Bur. Stds. 
J. Research, March, 1929, pp. 467-488.) 

The Bureau of Standards, co-operating 
with the American Petroleum Institute, is 
working out adequate methods for sepa- 
rating petroleum into its chemical com- 
ponents. For this part of the work the 
heavier fractions of a petroleum from an 
Oklahoma field were used, beginning with 
the gas oil. Vacuum distillation was not 
resorted to. Distillation was conducted 
by holding the oil in the still pot at a 
constant temperature, below cracking, and 
forcing dry pure CO: through it in 
streams of fine bubbles. A_ rectifying 
column of 20 plates had a separate heat- 
ing coil for each plate so that complete 
control was possible, and a temperature 
gradiant of 70°C. (158°F.) between bot- 
tom and top plate was maintained. The 
oil was distilled to 350°C. (662°F.) in 9 
fractions. From some tests made as to 
the influence of the inert gas chosen upon 
the amount of cracking in the oil, esti- 
mated from the iodine number, it was 
clear that as between hydrogen, nitrogen, 
and carbon dioxide there was little dif- 
ference. When heating to 370°C. 
(698°F.) continued for 20 hours the in- 
crease in iodine number was less than % 
of that produced in contact with air by 
boiling for 20 hours with return con- 


denser, 


For further fractionating the fractions 
obtained as above, a series of all-glass 
vacuum stills of diminishing size were 
provided. Heating was by a bath of 
nicke! shot electrically heated. At the 
time of writing the article over 600 frac- 
tions had been separated out of the origi- 
nal gas-oil fraction. Molecular stills 
Were necessary for the distillation of the 
higher melting paraffin waxes. Such 
stills are characterized by very high 
vacuum, large and clean vaporizing sur- 


lace, short distance from vaporizing sur- 
lace io condenser, and sufficient tempera- 
ture difference between vaporizing and 
condensing surface. Several forms of 


molecular still are shown. By an equa- 
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so 
Asti: 


HE handling of acids and clays in the refinery 
should be carried on in a material that is not 
corroded or abraded in this service. 


Duriron is highly acid resisting, and is so hard 
that its surfaces are not scored by abrasives. 


With Duriron as a material of supply, the Dur- 
iron organization, specialists in industrial problems 
of corrosion, has developed a line of pumps, valves, 
piping, jets, mixing nozzles, etc., that greatly bet- 
ters production. 


THE DURIRON COMPANY, INC. 
DAYTON, OHIO 


With Duriron Mixing Nozzles, 
ALL the gasoline comes in con- 
tact with some of the acid. 





Inlet End Outlet End 


DURIRON 


FOR ACID SERN\CE 


A DIVISION OF THE INDUSTRIAL ALLOY PRODUCTS CORPORATION 























W. N. BEST Oil Burners 


are 


COMPRESSED ain 
OR ORY STEAM 






DIRECTION 
or 


> _OIRECTION 


STEAM 
OR AIR 


dependable, efficient, economical, 
non-clogging atomizers of fuel oils, 
tars, acid sludges and still bottoms. 


Ol OR TAR 


W. Mee Write for catalogs. 








W. N. BEST CORPORATION 


Engineers and Manufacturers Since 1890 


295 Fifth Avenue, New York City 




















THE REFINER AND NATURAL GASOLINE MANUFACTURER 





































Address Inquiries to 
Any Member Listed 

















Athens Brick & Tile Co., 
Athens, Texas 














Texas Clay Products Co., 
Malakoff, Texas 











Elgin Butler Brick Co., 


Austin, Texas 











Acme Brick Company, 
— Fort Worth, Texas 





Southwestern Refineries 


Use 


‘Texas Fire Brick 





Quick Shipments — 
Low Freight Costs 


Texas Fire Brick, used by South- 
western refiners who once thought 
more costly brick necessary, are 
available for your needs. 


Quick shipments to your refinery 
save days of delay. Low freight 
costs save you many dollars. 


All the economies of local manu- 
facture are in your favor when you 


TEXAS 


FIRE BRICK 


Consult any member on your require- 
ments. Prices, suggestions, recommenda- 
tions, etc., on request. 


FIRE BRICK GROUP 


of the Southwest Clay Products Institute 


Promoting Texas Fire Brick Economies 
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COLOR 


YOUR HIGH COMPRESSION 


GASOLINE 


A DISTINCTIVE COLOR 
Write us for samples of colors you wish to try 


INTERSTATE COLOR CO., Inc. 


NEW YORK 


California Representative—MEFFORD CHEMICAL CO., Los Angeles 
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tion given by Langmuir the amount of a 
given chemical substance distilling over 
in unit time can be calculated from the 
molecular weight, the vaporizing surface, 
the temperature absolute, the vapor pres- 
sure at that temperature, and the gas con- 
stant. The temperature necessary for 
condensation can also be calculated from 
the temperature absolute of the vaporiz- 
ing surface, the ratio of the vapor pres- 
sure at this temperature to the vapor 
pressure desired at the condenser tem- 
perature, the normal boiling point, abso- 
lute, and a constant for the substance 
given by I. C. T. Vol. III, p. 246. If the 
normal boiling point of the compound is 
not known, the difference between vapor- 
izing surface and condenser surface tem- 
perature may be taken to be not less than 
60°. 

Crystallization and the _ equilibrium 
melting point method were applied very 
successfully to fractionation. No petro- 
leum fraction was found which could not 
be crystallized readily. A metal-to-glass 
or glass-to-glass combustion apparatus 
gave accurate results and with the aid of 
a molecular weight determination made 
it possible to determine the empirical 
formula of any hydrocarbon up to Cui. 


Results of Research and Investigational 
Work 

The Gumming of Lubricating Oils. Se- 

ton. (Chem. and Ind., Jan. 25, 1929, p. 81. 

Libr. Bull., U. O. P. Co., Vol. 4, Ne. 13.) 


Lubricating oils may thicken in use, 
either from the presence of carbonaceous 
matter or from emulsions formed when 
steam is present, or as the result of the 
action of small quantities of soap-like 
substances formed as addition products 
between metal particles worn off by at- 
tricion and resinous compounds in the 
oil. What is known as “gumming,” how- 
ever, is due to asphaltenes, from asphaltic 
resins, present to some extent in all pe- 
troleums but found in German oils from 
Alsace and Hanover to the extent of 5 
or 6 per cent. and in Pennsylvania and 
Russian oils in only very small amounts. 
The asphaltenes are insoluble in petro- 
leum ether but soluble in benzene. The 
resins are removed to some extent by re- 
fining, but a dark oqaque oil was found 
to give 1.67 per cent. of the resins when 
tested by the method of the British En- 
gineering Standards Association. 

If an oil is heated (at 400°F.) for a 
number of hours and samples examined 
under the microscope from time to time 
the formation and separation of asphalt- 
enes can be followed. The carbon de- 
posits in an internal combustion engine 
will contain minute metal particles, 
which catalyze the asphaltene-forming 
process. Yet the heating test is a valuw- 
able guide. Gill, in 1902, described the 
following test» as an indication of what 
may be expected of an oil in use. Five 
grams of the oil is mixed with 11 g. of 
nitrosulfuric acid and cooled. Brownish 
spots or brown masses form around the 
edges of the container and turn red in 
the course of two hours. The oil may 
be dissolved in petroleum ether and drawt 
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off, the acid neutralized with ammonia, 
and the tarry matter filtered off and 
weighed. 

Oils which are reclaimed by filtering 
after use will probably be unchanged as 
to their gumming tendencies by the 
treatment. 


New Manufacturing Methods 

Preparing Varnish Asphalt from Emba 
Lubricating-Oil Acid Sludge. N. M. Kar- 
skit and S. V. Kapatzinskit. (Neftyanoe 
Khozyaistvo 16, 548-51 (1929); C. A., 
Vol. 23, No. 19, p. 4812.) 

Up to 60 per cent. of an asphalt suit- 
able for varnish was obtained by blow- 
ing a mixture of 2 parts acid sludge from 
Emba lubricating oil, 1 part of turpentine 
and 1 part of needle-wood tar at 280- 
300°C. for 18-20 hours. The turpentine 
vapors were condensed and the sulphur- 
ous acid was absorbed in a tower sprayed 
with water. The yield of asphalt depends 
greatly upon the size of the fraction of 
turpentine boiling close to 180°C. 

Utilization of Acid Sludge from Lubri- 
cating Oil Bottoms. S. N. Obryadchikov. 
(Neftyanoe Khozyaistvo 16, 80-2 (1929) ; 
C. A., Vol. 23, No. 19, p. 4810.) 

Fifty per cent. of Grozny lubricating 
oil acid sludge can be converted into an 
oil-soluble product suitable for fuel by 
first separating the sulphuric acid partly 
from the sludge by settling, neutralizing 
the remaining acid and the sulphonic 
acids with lime, and extracting the oil- 
soluble part with gasoline at 50-80°C. 
From 17 to 20 per cent. of lime, calculated 
on the acid sludge, was required. Another 
method, that is, conversion of acid sludge 
into a solid pulverizable product, con- 
sists in blowing the acid sludge with air 
for 15 minutes at 185-218°C., whereby a 
solid and very brittle product with a 
softening point of 113°C. is obtained. The 
yield is 73 per cent. This product can be 


used as a pulverized fuel or it can be. 


added in any proportion to a fuel to be 
pulverized. 

Preparing Petrolatums. N. I. Cher- 
noshukov. (Neftyanoe Khoszyaistvo 16, 
240-1 1929: C. A., Vol. 23, No: 19, >. 
4812.) 

Low viscosity petrolatums are prepared 
from distillates by a freezing out of the 
higher melting point wax, followed by a 
separation, whereby the low-melting par- 
affin becomes more concentrated in the 
distillate. High viscosity petroltaums can 
be obtained by dissolving paraffin bot- 
toms in naphtha, freezing out high-melt- 
ing paraffins, separating them and con- 
centrating the lew-melting paraffins by 
cold. To obtain a medicinal petrolatum, 
only the high-melting paraffins must be 
removed, leaving 25 per cent. of paraffin 
in the petrolatum. 





NEW PLANT IN EARLSBORO 


Sinclair Oil & Gas Company is build- 
ing a new combination natural gasoline 
plant and gas lift plant on the Nichols 
lease in the East Earlsboro field, Ok- 
lahoma. The location is NW NE Sec- 
tion 19-9-6, and is to have a capacity 
rating of 6,000,000 cubic feet of gas 
daily. 
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The sleet and snow of winter, and the severest storms of summer 
are repelled alike by these dependable protective paints. 


Dixon’s Industrial Paint, known for more than 65 years as Dixon’s 
Silica-Graphite Paint, is composed (except Bright Aluminum and 
Standard Oxide Red) of pure boiled linseed oil combined with the 
highest grade of flake silica-graphite. 


And flake silica-graphite has proved, over the years, to be an un- 
usually effective pigment for metal protective paints. It has a 
peculiar quality of “Water Repellency” and as corrosion does not 
occur except in the presence of moisture, much longer protection 


is assured. 


It is also absolutely inert, chemically speaking, hence not affected 
by the action of gases, acids, alkalis, and other destructive agents. 


A complete line of Dixon’s Industrial Paint is now available in 14 
colors. Write for Color Card No. 99-BI. 


DIXON’S 


Maintenance Floor Paints 
give maximum protection to wood, concrete, com- 
position and cement floors. Suitable for use in- 
doors or outdoors. Write for Color Card 99-BF. 


Paint Sales Division 


Joseph Dixon Crucible Company, Jersey City, N. J. 


D N Established 1827 D N 


TRADE Wmarn 
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REFINERY RUNS OF DOMESTIC AND FOREIGN CRUDE TO STILLS 
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DOMESTIC PRODUCTION AND REFINERY RUNS | 





DAIL VERAGE 
(WEEKLY) 


SCAILY AVERAG EFINER UNS 
DOMESTIC CRUDE ONLY 
(MONTHLY) 





SUITOR PEER 





2° 


DECEMBER, 1929 A Gulf Publishing Company Publication 161 


ARROWHEAD GRATING 
AND TREADS 
For the Oil Industry 














ARROWHEAD GRATING 
Type A—For Walkways. 
Type H—For Floors. 








Type M—Rectangular. 






Strong—non-slippable—well-appearing. 






ARROWHEAD TREADS 


The heavy nosing bar defines front. 





The non-slip quality makes them safe. 
They bolt direct to stringers. 


Write for our Handbook 













ARROWHEAD IRON WORKS, Inc. 












431 West Fifth Street Kansas City, Missouri 
Refinery Walkway (Type A) 
rie iii LT LLL LL. 


(Patented ) 


Fullers earth, litharge, lime, 
etc., are instantly mixed with 
the oil and, because of the ex- 
cellent circulation, maximum 
contacting is obtained in the 
shortest possible time. 


The Turbo-Mixer gives re- 
sults that cannot be surpassed. 
It handles the heaviest mix- 
tures. For instance, it will easi- 
ly mix 80% by weight of ful- 
lers earth and oil. 


for rapid 
and perfect 
contacting 
of solids 
with oils. 





Many of the largest manu- 
facturers in the United States 
rely on Turbo-Mixing for the 
solution of their problems. 


We maintain a laboratory 
and a staff of Chemical En- 
gineers who are specialists in 
mixing. Send your problems 


Simplex Type Turbo-Mixer _ to us. 
(Patented) 


THE TURBO-MIXER CORPORATION 
WOOLWORTH BLDG., NEW YORK, N. Y. @ 4075 
al MARA 





HANOI EE 
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WANTED 


Assistant Superintendent—For Lubricating 
Division of a latge oil refinery.. Prefer 
familiar with Vacuum Distillation, 
Modis Contact Filtration, as well as the 
manufacture of Bright Stock by the Cen- 
trifugal Method. In reply please state age, 
give details of education and experience; 
state salary expected; date available. Send 
kodak or other picture of yourself. Replies 
will be held confidential. Address The 
Refiner, Box 205, Houston, Texas. 


Hammond Iron Works 
Harbison-Walker Refractories 
Company . 

Heat Transfer Products....... 162 
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A. O. Smith Corporation. .102-103 

Solvay Sales Corporation 36 

Southwestern Engineering 
Corporation . 

Stockham Pipe & Fittings Co..105 

Sun Ship Building & Dry Dock 
Company . 24 


Taylor Instrument Company. ..136 

Texas Firebrick Manufacturers 
Association . 5 

Tube Turns, d 

Tulsa Boiler & Machinery 
Company . Front Cover 

Turbo Mixer Corporation 


Universal Oil Products Co......54 


Vilter Manufacturing Co 
Henry Vogt Machine 
ae 12-13 and 52 


Walworth Company 

Waterous Compatiy?y. ........ 149 

Western Gas Corstrugtion 
Company . 

Westinghouse Be Ciric & Manu- 
facturing Company 

C. H. Wheeler Manufacturing 
Company . 15 

Williams, Brown & Earl, Inc. 162 

=. '& Koch Engineering 





Heat Transfer equipment manufac- 
turer desires Sales Engineers, Calcu- 
lating Engineers and Designers ex- 
perienced in the Power Plant, Petro- 
leum Refrigeration and Industrial 
Fields. Excellent opportunities for 
proper applicants. Give full infor- 
mation in first letter. All replies 
considered strictly confidential. Write 
Heat Transfer Products Inc., affili- 
ated with American Locomotive 
Company, 30 Church St., New 
York City. 








Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory 
Apparatus 


918 Chestnut St. Philadelphia, Pa. 














High Temperature Cements 


FIREBOND THERMOLITH 


+REFRACTORIES+ 
Fire Clay High Alumina Silica 
Chrome and Magnesite 


Acid-Proof Brick 


HARBISON-WALKER REFRACTORIES CO. 
World’sLargestProducer of Refractories Pittsburgh, Pa 








TANK CARS BOUGHT, SOLD, LEASED 
AND REPAIRED 


Repair om (including whole trucks) for tank 
freight cars of all kinds. 


aunt CAR & —— 
CORPORA 


(Chicago Suburb) ge Chicago, Ind. 
“A trial is all we ask” 


















1929 
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33 I 
os N the exceptionally successful perfor- 
ia A mance of every piece of Neilan control 
46 e) om GS th eC equipment there is reflected months of 
4 ’ conscientious research and development 
~ in the Neilan, Schumacher Laboratory. 
_ Here, engineers expert in gasoline plant 
)5 and refinery operation not only supply 
i perfected equipment for present processes, 
Y but anticipate the trend of the industry 
6 a and develop new control equipment to 
8 } make these improvements possible. These 
? same engineers also conduct exhaustive 
r field tests; so that Neilan, Schumacher 
;' equipment, when finally marketed, pos- 
4 sesses every refinement for giving efficient 
8 performance in your plant. 
2 : ae At present Neilan, Schumacher engin- 
) AY E j L A ) eers and designers are diligently perfect- 







ing several more devices which will make 
| Ne a plant operation even more efficient. 
You see the results of the Neilan, Schu- 
macher Laboratory in every piece of Neilan 
improved equipment, which is clearly des- 


ctibed in the new illustrated catalog. Write 
for your copy today. 
















NEILAN, SCHUMACHER & CO. 


641-651 Santa Fe Avenue, Los Angeles, Calif. 









Branch Offices 
New York, 30 Church St., Wm. S. Waldrip, Mer. 
Chicago, 55 E. Wacker Drive, John M. Coffeen, Mgr. 
Dallas, Sanger Hotel, Roy O. Campbell, Mgr. 









Representatives 
Stocks Carried 


Tuisa, 221 E. Archer St., Camp-Morgan Co. 


Houston, 1400 Conti Street 
Maintenance Engineering Corp. 









Two of the many devices conceived 
and perfected in the Neilan, Schumacher 
Laboratory. When first placed on the 
market they were new and unique. In 
the short time which has since elapsed 
they have been widely used and en- 
dorsed. 
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OF NEILAN PRODUCTS” 
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These two pumps provide fire protection for a large western 
refinery. One pump is direct connected to a 350 h.p. steam 
turbine and the other is direct connected to a 350 h.p. electric 
motor. Each pump is rated to deliver 200 pounds per 
square inch discharge pressure, which assures adequate fire 
streams in case of fire. Such Byron Jackson pumps mini- 
mize the menace of firein refinery operation. This company 
also manufactures a complete line of centrifugal pumps for 
every operating requirement. Write or call nearest branch. 


BYRON JACKSON Co. 


Factories: BERKELEY, Los Angeles, Visalia, Calif. 
Branches: NEW YORK and CHICAGO 
San Francisco, Pertiand, Sait Lake, Tulsa, Dailas, Phoenix 


BYRON JACKSO 


CENTRIFUGAL PUMPS FOR EVERY SERVICE 



















AMERICAN METER CO., INC. 
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CAnnouncing 
















8” 150 lb. series 
ATWOOD Cast Steel 
Gate Valve, Stainless 
Steel trim. 

















Ovur recent connection with Pittsburgh 
Valve, Foundry & Construction Co., Pittsburgh, 
Pa., manufacturers of A, TW OOD Products 


and the fact that we are maintaining in our 
Houston warehouse large stocks of AT WOOD 
Cast Steel Gate Valves (Stainless Steel trim) and 
Cast Steel Flanged Fittings in both the 150 and 


300 pound series_ 


MAINTENANCE adnan Cocieprentiem CORPORATION 


1400 Conti Street P. O. Box 1402 
Phones: Preston 2274-2275 - LD. 409 


HOUSTON, TEXAS 
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“Beware of Little Expenses — 


A Small Leak Will Sink a Big Ship.” 
BEN FRANKLIN. 


Darling Forged Steel 
Gate Valve, Dar -o- loy 
trimmed, for drilling well 
control, flow lines and 
other hazardous condi- 
tions. 
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How many Years of service ? 


You have probably thought of the service built into a valve 
as something like the horse-power in an engine. Something 
that can’t be seen at a glance — yet can be pretty closely 
figured. 


You are both right and wrong. Much can be determined 
by examination of the mechanical construction. Very little 
can the purchaser know of the material, methods of build- 
ing, inspection or tests by the manufacturer. 


A better valve than the Darling Gate Valve cannot be 
made. It is built upon the soundest mechanical principles. 
It is made of the finest metals and with the most exacting 
workmanship, inspections and tests. Yet the Darling Gate 
Valve costs you but little more than ordinary valves. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport, Pa. 





New York Chicago Oklahoma City Houston 
Darval Semi Steel Gate 
Valve. Dar-o-loy trimmed. 


Made in all sizes for gen- 


cral Geld wee, pipe ten '. GATE VA ee 


trol and well flow lines. 
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WIN $250° CASH 


18 Other Cash Prizes, Too! Total $500°° 


WRITE 
A SIMPLE SLOGAN 


This offer is open to every reader of this announcement. 
It makes no difference who you are or where you live. We 
want a new slogan for Nordstrom Valves. Whoever sends 
the best slogan will win $250.00. If you don’t win the big 
cash prize, there are 18 other cash awards—any one of which 
may go to you. 


“W on’t Stickh—W on’t Leak” has been our slogan for years. 
But now we want something new—a slogan that will ex- 
press in a few words the advantages of Nordstrom Valves. 
A brief synopsis of these advan- 





tages is given in this advertise- 
ment. Read it carefully. Or 
send for literature which may 


CASH AWARDS 


help you to submit the winning First Prize - $250.00 
slogan. Second Prize - 100-°° 
Any slogan may win. No mat- Third Prizé - 50.00 
ter how simple your slogan may 4 Prizes, each - 10-00 


sound to you—send it in. You 
cannot afford to neglect this big 
opportunity to win one of the 
generous cash prizes offered. 
Remember—there is no obliga- 





12 Prizes, each - 5-00 
TOTAL ee 
19 Cash Prizes $500.00 











Rules of Contest 
Anyone is eligible ex- 
cept employees of Merco 
Nordstrom Valve Com- 
pany or afhliated com- 
pames. Slogan must 
not exceed 10 words. 
Any number of slogans 
may be submitted by 
same person. Use cou- 
pon below or separate 
sheet of paper. If two 
or more contestants tie 
for any prize, each con- 


tion! The persons sub- 
mitting the winning slo- 
gans will have nothing 
else to do.. We have 
nothing to sell in this 
contest. Get busy with 
your slogans at once. A 
little time—a little 
thought—may win for 
you. Contest closes De- 





testant will receive the 
full amount of the prize 
tied for. 


cember 31st. Only a 
short time left! 











MAIL THIS ENTRY BLANK 








MERCO NORDSTROM VALVE CO., 
343 Sansome St., San Francisco, Calif. 


1 submit the following slogan(s) pertaining to Nordstrom Valves: 

















Addre 


City-- - — State 





(Use separate sheet if not sufficient room) 








NORDSTROM 
V ALVES tiubricated? 


Stop Leaks 
Prevent Sticking 


Plug always easy to Turn 


Nordstrom Valves are of the plug cock 
type, with lubrication and lifting features 
that make them easy and sure of operation. 
A stick of special “Merco” Lubricant is in- 
inserted under the lubricant screw. ‘The 
latter, when turned, forces the lubricant 
down and around the plug. Fluid or other 


Ask for material within the line cannot pass around 

Literature the plug and leak out, or lodge in the seat. 
The plug is always easy to turn. Made in 
types and sizes to meet conditions in all 
industries. 

Merco Nordstrom Valve Co. 


SUBSIDIARY OF THE MERRILL COMPANY 
Engineers - Manufacturers 


Atlanta: Healey Bldg. Houston: Petroleum Bldg. 
Boston: 184 Boylston St. Los Angeles: 556 S. San Pedro St. 
Buffalo: Genesee Bldg. New Orleans: Masonic Temple Bldg. 
Chicago: 176 W. Adams St. New York: 11 W. 42nd St. 
Dallas: Magnolia Bldg. Pittsburgh: Clark Bldg. 
Detroit: 2842 W. Grand Blvd. Portland: Buyers Bldg. 
El Paso: 111 S. Virginia St. San Francisco: 343 Sansome St. 
AGENCIES IN PRINCIPAL CITIES 
Factories—Oakland, California, and Belleville, New Jersey 
Canadian Manufacturers: 
Peacock Bros., Ltd., Montreal, Cobalt, Winnipeg, Vancouver. 
. England: Audley Engineering Co., Ltd., Newport, Shropshire. 
Buenos Aires, Argentine: 
General Electric, Soc. Anon., Victoria 618 Esq. Peru. 
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Each Armstrong Trap 
zs a spectalist 


Each member of the Armstrong Steam Trap “‘family 
group” shown here is a specialist, especially engi- 
neered for its job. Armstrong makes no other prod- 
uct. And the line is complete . . . there is a size and 
style to meet every condensate drainage problem — 
for pressures up to 900 pounds and temperatures up 


to 750° F. 


Armstrong Traps remove condensate without the loss 

















of live steam, and discharge entrained air and gases. G g 
k They are easily installed. Most of them are light i ¢ 
es enough to be supported by the pipe lines in which PF oe 
n. they are placed. Ps Ps 
n- ; 
# Want to meet one of the family face-to-face? The cou- ‘7? ia / 
pon below entitles you to use one or more Armstrong S wy 
+ Traps for 90 days, with bligati of F 
i. raps for ays, without cost or obligation. .,” ae 
Ua ‘ 
ad ww ¥ re 
: S Pg 
At. ARMSTRONG MACHINE 7 te 
in x Py y Pd 
all WORKS af F ef ¥ Pg ‘ 
. . Y 4 / Ps 
352 Maple St., Three Rivers, Mich. k haed diy: 
De District Representatives in 42 Cities. $e x rs Ps Ps Fs 
4 ‘i, 2X’ 7 J J . 
dg. ad Ps gs i / a Fs 
St. »y ‘4 Pid 7 ‘ ‘ ry 
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eMlperpasis of Successful 
Operation in Americas 
leading Refineries — 


According to records, petroleum refining in this country had its 
beginning more than sixty years ago. Whatever the date, the re- 
fining industry early in its existence showed a strong tendency to 
favor the use of NATIONAL Pipe to carry on its humble work- 
ings. From that early stage, on through the years of development 
to its present state of magnitude and remarkable efficiency, the 
industry has continued to place its stamp of approval on the mer- 
its of NATIONAL Pipe—approval that has made its use so gen- 
erous and country-wide as to earn for this product the position 
of leadership in quality—the recognized basis of successful oper- 
ation in America’s leading refineries. 


NATIONAL TUBE COMPANY, Pittsburgh, Pa. 


Subsidiary of United States Steel Corporation 


NATIONAL PIPE 
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Sales Office—-25 Pine St., New York City 
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HOOKER 
Chemicals 


Every product, every process 
has originated in or passed 
thru our Research Department. 
We are justly proud of this 
painstaking care in develop- 
ment and production. It guar- 
antees you Hooker Chemicals 
of the Highest Quality. 


With plants conveniently lo- 
cated and our policy of carry- 
ing ample stocks of materials 
on hand at all times, we are 
prepared to make prompt and 
efficient deliveries to all sec- 
tions of the country. 


of the 


Highest 
Quality 


Hooker 
Chemicals 


Caustic Soda 

Liquid Chlorine 
Bleaching Powder 
Muriatic Acid 
Monochlorbenzene 
Paradichlorbenzene 
Benzoate of Soda 
Benzoic Acid 
Benzoyl Chloride 
Benzyl Alcohol 
Antimony Trichloride 
Ferric Chloride 
Sulphur Moncchloride 
Sulphur Dichloride 
Sulphuryl Chloride 
Salt 


HOOKER ELECTROCHEMICAL COMPANY 





EASTERN 
Plant—Niagara Falls, N. Y. 





WESTERN 
Plant—Tacoma, Washington 


Sales Office—Tacoma, Washington 
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Voot Boilers 


forAll’ Industries ~ 


Vogt Boilers are today serving practically every 


industry requiring steam for power, heating, or pro- 
cess work. They are popular not only because there 
is a type and size for any condition but because 
they deliver uninterrupted service continually at 


the lowest operating expense. 


The birdseye below of the Henry Vogt Machine Company plant 
which covers nineteen acres is a testimony to the facilities and re- 
sources of this organization to adequately serve your boiler needs. 


Write for Information 


HENRY VOGT MACHINE Co. 


(Incorporated) 
LOUISVILLE, HY. 
New York Chicago Cleveland Dallas Philadelphia 


Manufacturers: of OIL REFINERY EQUIPMENT, DROP FORGED STEEL VALVES AND FITTINGS, WATER 
TUBE AND HORIZONTAL RETURN TUBULAR BOILERS, ICE MAKING AND REFRIGERATING MACHINERY 
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bout. Complete 
sent 


| | 


Smith Engineering Company Dodge Steel Company 
109 West Linwood Blvd., 6501 Tacony Street 
Kansas City, Mo. Philadelphia, Pa. 
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FAM OU § NORTH AMERICAN § 
























































And Here Is the Most Famous of 
All North Americans 


(As Any Child Will Tell You) 


Other nations may differ with us in calling the be much happiness and a great deal of prosperity 
gentleman pictured above a Famous North Amer’ for 1930. 


ican. But we think we can prove our point. : 
Perhaps we can contribute in a ma- 





Isn’t the home of Santa Claus the North Pole? terial way to this prosperity. A North 
And wasn’t Peary, an American citizen, the first American Lease, entered into now, will 
; assure you that throughout 1930 your 
man to reach the Pole? Why, then, can’t we claim lb a ae 

sg Re goods will be carried in the most modern 
Mr. Claus as a citizen of this continent? type of Tank, Refrigerator and Palace 
Poultry Car available—cars that help to 
At any rate, we hope that the bag this North create an impression of quality and sta- 
American carries will be opened wide when he ar- bility. With 1930 just around the corner, 

rives at your house—and that among his gifts will this is a good time to investigate. 


North American Car 
Corporation 


Executive Offices: CHICAGO, ILLINOIS 
Car Shops Bulk Oil Warehouses 


Chicago, IIl. Coffeyville, Kan. Chicago, II. 
Tulsa, Okla. North Judson, Ind. Tulsa, Okla. 
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One of 
these 2 cements 
ee ee GE neces in te chemical che 


acteristics. It is ideal for severe fur- 


nace conditions and high tempera- 
tures, particularly where slagging 


your 3 action is severe. 


© : STANDARD Silica Bonding Ce- 
requirements . ment, another General Refractories 
| product, is suitable for applications 
_ where temperatures are lower and 

the service is not so severe. 


Refiners’ individual service require- 
ments can be adequately met by one 
of these two G. R. High Tempera- 


ture Cements. 


General Refractories is also pre- 
pared to meet your requirements for 
fire clay and high alumina refrac- 
tories. The service is complete. 


Ask for recommendations to meet 
your conditions. 


GENERAL 
REFRACTORIES Co. 


106 South 16th St., Philadelphia, Pa. 


District Offices: 
Boston, Buffalo, Chicago, Cleveland, Detroit, 
Indianapolis, New York Pittsburgh 
San Francisco 





Representatives: 
Seattle, Washington Montreal, Canada 
Havana, Cuba 


TANI ARE 
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NATURAL GASOLINE plus... 
SOUTHWESTERN RECTIFICATION 


SR, 1929 
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FULL AUTOMATIC CONTROL — QUICK AND CLOSE REGULATION 


SOUTHWESTERN EENGINEERING CORPORATION 


606 SOUTH HILL STREET 


605 MAYO BUILDING LOS ANGELES, CALIF. TRANSPORTATION BLDG. 


TULSA OKLAHOMA Oe TY ne ee MONTREAL, CANADA 
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ASK THE OPERATOR 


c AN OPERATOR recently said. “You 
can always pick out a Campbell plant operator by the steadiness of 
his nerves.” 

There’s something to think about. Plants built with the operators 
in mind are plants with a high-quality product in mind. Never can 
get away from the human equation. 


Campbell engineers, on top of their technical training, serve a 
set apprenticeship in plant operating—just to learn the equipment 
from the operator’s angle. When engineer and operator work hand 
in hand, results are bound to be satisfactory. Ask the operator. 


Send for our Catalog today. 


CCAMPBELL(™ 


atural Gas Figineers ) ° 
CONSVLTING [Eg*™@] PHONE-416:93 
DESIGNING P.O.DRAWER669 
CONSTRYTINE (Gay) LONG BEAGI AL. 























STEARN S-ROGER MFG.CO.,DENVER 
MID-CONTINENT AGENCY 
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Proof—The past successful record of this 
company of highly specialized and compe- 
tent engineers, devoting their entire time to 
the refinery industry, proves conclusively 
that they can efficiently handle your prob- 
lems. The demands of the refiners for fast- 
er, better and more economical production 
have been met so successfully by this com- 
petent firm that today over sixty of the na- 
tion’s leading refiners rely upon their coun- 
sel. Take your problems to them. Com- 
plete information of their service will be 
sent on request. 


Consutting and Construction Engineers 


FIRST NATIONAL BANK BLDG. 
WICHITA, KANSAS 


CALIFORNIA OFFICE, 1205 PACIFIC NATIONAL BANK BUILDING, LOS ANGELES 
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Controlling 


Cross Unit at Lincoln Refining Co. 


ie line with the general practice now followed by refineries producing quality products, within 
close competitive cost limits, the Lincoln Refining Company, Robinson, Illinois, has installed 


highly modern and efficient instrument equipment for still and tower control. 


The installation shown above is used to control the cross cracking unit at this plant. The in- 
struments include a Brown Duplex Pyrometer and CO, Meter to record %CO, in flue gases and 
temperature of preheated air; also temperatures of flue gases entering and leaving the preheater. 
There are Brown Pyrometers to record temperatures of the furnace bridge wall, hot oil outlet, vapor 
separator, preheater oil outlet, etc. A Brown Indicating Pyrometer is used to check these and 
various other temperatures all along the line. A Brown Thermometer is used for recording the 
lower temperatures. The Brown Automatic Control Recording Pyrometers on the board regulate 
tower temperatures. There are also several Brown Indicating Pressure Gauges in this installation. 

Brown Instruments can be advantageously applied to indicate, record and automatically control 
temperatures, pressures, liquid levels, etc., for the economical production of any range of petro- 
leum products within close specification limits. Write for information. 


a 


THE BROWN INSTRUMENT COMPANY 
4498 Wayne Avenue, Philadelphia, Pa. 


Branches in 20 principle cities 
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Western 
Refinery Equipment 


It is seldom, in refinery service, that 
any two problems in construction 
and design are the same — expert 


engineering is necessary — backed 





by fabricating and construction re- 








sources for the correct and prompt 


| erection of approved plans. 


Our large, competent, staff of engi- 
neers are thoroughly experienced— 
our big shops are modern and prop- 
erly equipped to turn out work 


quickly and correctly. 


May we have your inquiries? 


THE WESTERN GAS 


CONSTRUCTION COMPANY 
FORT WAYNE INDIANA 


Subsidiary of the Koppers Company 
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‘‘Here, Lad— 


You’ve been talking a lot about the Lincoln 
‘Stable-Arc’ welder but it’s only a name to me. 


Now that we’ve got to watch our production costs so 
closely we should forget names and affiliations and get 
a machine that’s head and shoulders above those we 


bought on faith. ”’ 


The Lincoln 
**Stable-Arc’’ Welder 


— welds easier 
— makes better welds 
— permits greater output 
because of the steady uni- 
form arc throughout entire 
welding range, which is the 
result of: 
Variable voltage design 
Laminated magnetic 
circuit 
Separately-excited genera- 
tor field 
Double control of welding 
heat 
All steel construction 
No other welder has all these 
features. 


INCOEN Wi 


DECEMBER, 1929 


— 


éé rt 
Fine, Pop— 

and that means ‘Stable-Arc’—the improved 
‘Stable-Arc’—only it’s more than head and shoulders 
—it’s also hands and feet ahead. 
The improved model is HANDS ahead because with 
its unified, centralized and simplified control and 
everything in easy reach, the operator uses his hands 
chiefly for welding. 
It’s also FEET ahead because at the end of the day an 
operator has far more feet of welding to his credit. The 
Lincoln is admittedly the fastest machine (see points 
at left). 
And when you take into consideration that all the con- 
trols are mounted together you just have to think of a 
new measurement for its betterment. 
I see in the paper where a New York physicist claims 
that no two objects in the universe can be more than 
54,000,000,000,000,000,000 miles apart— which shows 
that he’s never attempted to measure just how far the 
Lincoln is ahead. ”’ 


The Lincoln Electric Co., 
Dept. No.34-12, Cleveland, O. 


sable. 2 
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in 1553 the alchemist 
Porta wrote: 


“Pow we speak of oples. 
These require the indus- 
try of a most ingenious 
artifpcer, for many of the /\ 











most excellent essences 
of things do remain inthe 
ovl so that without the ; 
greatest art, wit, cunning Gin ae eo 
and pains they cannot be , : 
brought to light, so that 
the whole art of distilla- 
tion dependeth on this” 
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(Libavius, Alchymia, Frankfurt, 1606) 


and in 1929 


it is equally true 
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Walter E. Lummus Co. 


Petroleum Refinery 
Construction 


148 State St., Boston, Mass. 
NEW YORK OFFICE « : « - « 30 CHURCH STREET 
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Oil Refining Equipment 
We buiia all types of 
equipment sueh as: 
TOWERS 
AGITATORS 
ABSORBERS —«s™== Fansouns maar axemances 
TANKS . | 
CONDENSER BOXES 
EXCHANGERS 


ANGLE BENDING 


STILL BOTTOMS SPHERICAL HEAD (15ft. diameter) 


FABRICATED 
PLATE WORK 


SPECIAL 
MACHINERY 


ie Estimates on Request Wiles ss i ig 


STILL BOTTOMS SPECIAL HEAVY TANKS | 














, 1929 
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QUARTER a PROTECTED SEAT VALVES: 
€ STRAIGHT W HYDRAULIC (B &O.PAT.) OPERATING 
_ . THREE WAY REMOTE CONTROL 
FOUR WAY GLOBE 
LUBRICATED TYPE ROSS AIR SHUT-OFF VALVE 
ROUND OPENING REFINERY HOVALCO BLOW-OFF VALVE 


Engineering Ability 





The benefits of the knowledge obtained thru 37 years experience in valve 
manufacture are available to you, without obligation, in figuring on special valve 
jobs for your refinery. 

Almost daily, engineers come to us with special valve problems. The valve 


illustrated (an 8” cast steel three-way with two 4” straight-ways in the same 
body) was developed especially for oil refinery service to handle hot oil. 


This unusual valve is the result of a contact between our engineering staff 
and the Development Engineer of one of America’s foremost Petroleum Refin- 
ers. 

This engineer was so well pleased with the ability and willingness of our 
staff, that a large order was placed within a few days. 


You, too, will find us well equipped and willing to serve on your special 
valve problems. Write us about your new developments or if yeu prefer we will 
try to send a man to discuss your problems personally. 


A copy of our new catalog Number thirty-five, showing all types of Home- 
stead Valves will be sent upon request. 


Homestead Valve Manufacturinég Company, P. O. Box H, Coraopolis, Pa. 
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STEEL PLATE CONSTRUCTION} 

































P. I. W. PRODUCTS 


FLUID-FUSION WELDED 
PRESSURE VESSELS 
TANKS—UP TO 120,000 BARRELS 
TANK CARS 
STEEL BARRELS AND DRUMS 


HIGH 











STEEL PLATE CONSTRUCTION 





SAFETY for HIGH PRESSURE 
OPERATIONS 


Your high pressure operations are con- 
ducted in safety when Fluid-Fusion welded 
vessels are used. 


The absence of common restrictions in 
the Fluid-Fusion manufacturing method 
permits the designing engineer to bring his 
vessel into safe conformity with the opera- 
tion conditions regardless of pressure or 


temperature. P. I. W. precision fabrica- 


tion, automatic control of Fluid-Fusion 
welding, complete furnace annealing, ex- 
haustive testing during each manufacturing 
phase—result—a safe engineering design 
has been transformed into a safe high pres- 
sure vessel. 


A P. I. W. engineer will gladly tell you 
more about Fluid-Fusion welded pressure 
vessels. 


THE PETROLEUM IRON WORKS COMPANY 
Sharon, Pa. 


NEW YORK 


CHICAGO 


TULSA 











FLUID-FUSION WELDED 
CRACKING VESSELS 
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The Improved 


Walworth 


KEWANEE 
Flange Union 





A hard metal, impinging upon 
a softer ...iron upon brass... 
makes a perfect seat for the Im- 
proved Kewanee Flange Union. 
The brass seat is now rolled in— 
literally forced into its groove 
under tremendous pressure. It 
is there to stay. 


Another new feature of the 
Kewanee Flange Union design is 
heavier construction which, with 
the increased number and size of 
the bolts in certain sizes, gives 





rite x 






With the 
BRASS SEAT RING 


ROLLED IN 





























this union a higher rating of 200 
pounds Working Steam Pressure 
and 300 pounds Oil Working 


Pressure. 


Its famous old principle of a 
ground joint iron-to-brass seat 
eliminates the use of a gasket and 
keeps the joint tight even when 
the pipe gets out of line. 


All Kewanee Flange Unions 
are individually tested before 
shipment. 


WALWORTH 


Walworth Company, General Sales Offices: 51 E. 42nd St., New York 
Plants at Boston, Mass.; Kewanee, IIl.; Greensburg, Pa.; and Attalla, Ala. 
. - . Distributors in Principal Cities of the World... 

Walworth Company Limited, 620 Cathcart St., Montreal, P. Q. 

Walworth International Co., 11 Broadway, New York, Foreign Representative 


















( Soda Ash 
Caustic Soda 
Liquid Chlorine 
Bleaching Powder 
Bicarbonate of 
Soda 
Ammonia, 
Anhydrous & 
Aqua 
HTH 
(Hypochlorite) 
PURITE 
(Fused Soda Ash) 
Sulphur Dichloride 
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Tue real value of a distributing organi- 
zation can be measured by how well it serves 
the needs of individual customers. In a 
word, availability to all purchasers must be 
assured. The location of Mathieson plants 
near the principal consuming centers in- 
sures prompt shipments, regardless of quan- 
tity, while a nation-wide chain of a hun- 
dred warehouse stocks serves the needs of 
Mathieson customers requiring limited quan- 
tities on short notice. This distributing serv- 
ice is an essential factor in the Mathieson pol- 
icy of guaranteeing quality and satisfaction 
to every purchaser of Mathieson Chemicals. 


The MATHIESON ALKALI WORKS {Inc} 
250 Park Avenue, New York City 
Philadelphia Chicago Providence Charlotte » Cincinnati 
Works: Niagara Falls, N.Y. Saltville, Va. 
Warehouse Stocks at all Distributing Centers 


ATHIESON CHEMICALS 
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Least Expensive &- 
Smoothest Operating 

Engine. 


























CLARK BROS. 
COMPANY 


OLEAN, N. Y. 


Export Office: 


150 Broadway, New York, N. Y. 
Mid-Continent Sales Offices: 
Tulsa and Fort Worth 


Warehouses: 


Tulsa, Okla.; McCamey and 
Sweetwater, Texas; Artesia, N. M. 


California: 
Smith, Booth, Usher Company, 
228 S. Central Ave., Los Angeles 











Mr. A. B. Nigh (above) Superintendent of the J. H. Wright Gaso- 
line Plant at Kelleyville, Okla., is one of the oldest gasoline plant 
superintendents in the Mid-Continent. After his many years experi- 
ence with various makes of engines, Mr. Nigh claims that the 
CLARK is the least expensive and smoothest operating engine he 
has ever operated. Operators everywhere like the CLARK because of 
its dependability and low maintenance cost. Ask for data on The 
CLARK “Super 2” which saves 1/3 the fuel required by ordinary 


2-cycle compressors. 
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Pittsbu rh 


“ip RESSURE 


TESTED Col S 
built for 


OtL COUNTY ANA 4 race int 
refinery use = took 


and uniformity of 


Pittsburgh Coils. 


ELectTRICALLY 


welded, continuous—no coup- 
lings, no pipe fittings. That is the 
way Pittsburgh Coils are built 
for oil country and refinery use. 
— Coils can be furnished up to 10-foot diameter 


in continuous coil; larger diameters are furnished in 


oh sections. 


et 
RRR AR, FiAcH individual 
—— 


Coil is tested before shipment — tested 


under heavy air-pressure while submerged 
om in water. ““There’s not a leak in a mile of 


oo ea. Pittsburgh-built Coils.”’ 
ie 
EER TE 


Proved absolutely secure, each Coil is 
serially numbered and tagged for identi- 
fication—and for your protection. The 
metal tag is our word to you that the Coil 


¢ is O. K. 
RR RE 


You can get Pittsburgh-built Coils for 
all your requirements. Simply send us a 
blue print, rough sketch, or description for 


% | 

} 
Pp ipe Bends a prompt quotation. 
any Degree 


All sizes up to six-inch. Furnished | , 
with steel protectors to safeguard the | and a new measure of satisfac- 


| ° ° . . . 
é threads. | tion in Pittsburgh-built Coils. 


Pittsburgh Pipe Coil & Bending Company 
P. O. Box 975, PITTSBURGH, PA. 





There is extra service for you 
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HE wise oil company guards its oil 

tanks with flare-backs of Transite. By 
separating the tanks in rows as shown in 
the above picture, and by using Transite 
instead of brick or tile, low cost construc- 
tion is obtained and fire hazard from “boil- 
overs” is positively controlled. 


Transite is the ideal material for flare- 
back construction. It is made of indestruct- 
ible asbestos and Portland Cement, 
moulded under tremendous pressure into 
solid homogeneous sheets. 


Transite will not burn. Neither will it 
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i Confine Your Oil Tank Fires! 


Ps 


With Economical Flare-Backs of TRANSITE 


rust, rot or corrode. It will last a lifetime. 


Easy to Erect, Dismantle, or Re-erect 


While flare-backs constructed of brick, tile 
or concrete are expensive to erect and diffi- 
cult to move, flare-backs of Transite are 
inexpensive to erect and can be easily dis- 
mantled and re-erected. Transite is more 
efficient because it eliminates upkeep costs 
and permits the overhung top construction 
necessary to efficient operation. 


Our engineers will gladly give you full 
information and show you worth while and 
money-saving applications of Transite 
—the imperishable, 
fireproof construc- 
tion material. 








7 


Action of Transite flare-backs in 
turning back wave of burning foam. 

















M Johns-Manville 


TRANSITE FLARE-BACKS Name. .s.ess00> Seip <tethorpedsde3 -ovacneesies 


CORPO ROHEHEHHEHEHO HE OEE EEE EHH HEHEHE HEE 


JOHNS-MANVILLE CORPORATION 
(Branches in all large cities) 


Corrugated Flare-backs. 





New York Chicago Cleveland San Francisco Toronto 


Please send me full information regarding Transite 
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Wiggins Breather Roof on 80,000- 
barrel tank of Humble Pipe Line 
Co., Ingleside, Texas. 


Evaporation Taxes Your Qil| 


You don’t go to the collector's office to pay the tax exacted 
by evaporation. Nature draws directly on the liquid assets in 
every one of your ordinary cone-roofed tanks. 


If you paid this tax in cash instead of oil, your annual check 
for a single tank storing 55,000 bbls. of motor fuel gasoline 
would be from $3,000 to $4,000. On all your tanks the loss 


would probably dwarf your present tax bill, unwelcome as it is. 


This evaporation tax differs from federal, state and local 
taxes in one respect— it can be stopped. A Wiggins Breather 
Roof on the tank referred to above will practically eliminate 
the loss, by flexing up and down as the air-vapor mixture in 
the tank expands and contracts. No air is drawn in as the tem- 
perature goes down and no vapor is “breathed”’ out as the tem- 
perature increases. The additional cost over an ordinary roof 
is paid for in savings in |2 to 18 months; after that the savings 
are ‘gravy. Ask our nearest office for estimates. 


~ 
CHICAGO BRIDGE & IRON WORKS 
3338 Magnolia Bldg. Detroit 1515 Lafayette Bldg. 
i .sseeeees. 2142 Old Colony Bldg. Philadelphia 1613 Jefferson Bldg. 
k 3144 Hudson Terminal Boston 1518 Consolidated Gas Bldg. 
2241 Union Trust Bldg. San Francisco 1050 Rialto Bidg. 
Havana, Cuba Apartado 2507 


wdhWIGGINS BREATHER. ROOES ow: 


Ask for a copy of 
this booklet. 
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Here's 


What 




















= 5-Point Pipe 
Means 

In Cooling Tower Savings— 
0- A large oil refinery (name on request) constructed a cooling 
o tower of Reading 5-Point Pipe, using also a small section of 


ordinary pipe. The 5-Point Pipe had previously been used for 
18 months as well tubing, while the ordinary pipe had seen 
, only three months of such service. At the end of fifteen 
weeks, the section of the tower made of ordinary pipe had to 
| be junked because it was so badly corroded. At the end of 
ten months, the Reading 5-Point Pipe showed no sign of cor- 
rosion—there was no formation of rust or scale to impair 
cooling efficiency, even though raw creek water was used 


TORE a a ARERR ery oes 


as a cooling medium! 


Such service is common with Reading 5-Point Pipe because it 
is made of corrosion-resisting Genuine Puddled Wrought 
lron— double-welded for extra strength. Get the benefit of 
its remarkable savings—insist on getting Reading Genuine 


Puddled Wrought Iron Pipe. 


As an added im- 
Homies a 
Resdias G Galva- 
nized Couplings 
for Reading 5- 
Point Tubing are 
now furnishe 
with earner 

threa 





READING IRON COMPANY, Reading, Pennsylvania 


Atlanta - Baltimore - Cleveland - NewYork - Philadelphia 
Boston - Cincinnati - St.Louis - Chicago + New Orleans 
Buffalo - Houston - Tulsa -+ Seattle - San Francisco 





Detroit - Pittsburgh - Fort Worth - Los Angeles - Kansas City 






“POINT PIPE ©, 
READING - 


a \uers Tl cnsecd eta Sh da Celeb te lee aesineriomeniemeiaadl ™ =, GENUINE PUDDLED 4 
. WROUCHT 
IRON 


KS 


Bldg. 
Bldg. 
Bldg. 
Bidg. 





GENUINE PUDDLED WROUGHT IRON 


EADING 


)-Gray DIAMETERS RANGING FROM ¥Y% TO 20 INCHES 
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Which Chart do you Choose? 


Look at these two charts. Which one do you 
choose? The record to the right was made by 
a Foxboro Flow Controller on the oil line to a 
still. See how steady the flow was. Not a varia- 
tion. Compare this record of Foxboro Auto- 
matic Control with the record of the same pro- 
cess (at left) regulated by hand. Can there be 
any doubt as to the desirability of Foxboro 


Automatic Control? 
With a constant rate of flow of oil to the still, 


tower temperatures and vapor velocities up 


through the tower are more uniform. Opera- 


tors can cut fractions closer, get a better grade 


of distillate at a saving in operating expense. 


Foxboro Flow Controllers operate independ- 


dently of line pressures. They are guaranteed 
to do their job of controlling flow right. You 


can depend on them. 


Write the nearest Branch Office for a Foxboro 
Engineer to come to your plant. Go 
over the matter with him. He 


will explain the application 


and installation more fully. 


THE FOXBORO COMPANY 


Neponset Avenue, Foxboro, Mass., U. S. A. 


28 North Guthrie Av-., Tulsa, Okla. 
J. E. Treacy, Strada Golesti No. 9, Ploesti, Roumania 


Boston 
Rochester, N. Y. 
Salt Lake City 


New York Chicago 


Cleveland 


Magnolia Building, Dallas, Tex. 


Pittsburgh 
Los Angeles 
Detroit 


Philadelphia 
Atlanta 
Portland, Ore. 


San Francisco 
Agents for Robinson Patented Orifice Flange Fittings. 


The Foxboro Guarantee, sealed to 
each Recording and Controlling 
Instrument 


BOR 


REG. U. S. PAT. OFF. 


Foxboro Flow Controller 


THE COMPASS OF [NDUSTRY 


INSTRUMENTS for CONTROLLING, RECORDING, and INDICATING TEMPERATURE, FLOW, HUMIDITY and PRESSURE 
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mee NIROSTA KA2 Controls High | 


- | Temperatures - High Pressures - Excessive Corrosion 


|DUE TO THE KRUPP patented method of 


!processing, Enduro KA2 meets all re- 
quirements for installations subject to 
excessive corrosion, or where high 
temperatures are combined with cor 
rosive attack. 9 The distinctive char- 
acteristics of this improved chrome- 
nickel-iron alloy gives piping, tubes, wire, 
tanks, digesters, kettles, storage vessels, 
condensers, and countless other appa- 


ratus fabricated from this material, a 


NIROSTA 


CENTRAL ALLOY STEEL CORP. 
Massillon and Canton, Ohic 


WN 


life many times that of ordinary steel - 
or other alloys. J The high immunity | 
of Enduro KA2 to corrosive attack— 
its unusual strength at high temperatures : 
—freedom from embrittlement—and | 
high resistance to oxidation, are effect- / 
ing substantial economies in industry. _ 
4 To overcome costly losses now occur- 
ring where other metals are used, alert | 


designers now specify Enduro KA2. It is i 


available in all usual shapes and forms. _ 


K-A:2 STEEL 


THE BABCOCK & WILCOX TUBE CO. 


85 Liberty Street, — 





8 


J OMBINING high corrosion’ ‘tésistance with id ‘work. 

Vai. ' ability; Enduro KA2 is simplifying many problems of design and 
facilitgting. construction in industries -where- corrosive- agents must be 
handled. § Seamless tubes and pipe of ‘this new chrome-nickel-iron 
alloy can be bent, threaded, flanged or otherwise formed with the 
same ease as. ordinary steel. § And the'great strength and toughness of 
Enduro KA2 is likewise i in marked contrast to. the fragility of special non- 
corrosive materials such as glass, stoneware, and high silicon cast iron. 
q Por oil; acid and pressure lines, for heat exchanger tubing, condensers, 
and. innumerable other apparatus subject to ‘severe corrosion or high 
temperatures, Seamless Enduro KA2 is providing long economical service, 


The booklet tells the history of Enduro—fully 
explains its many advantages ond points 
out scores of its manifold uses. Write to any 
of the companies listed below for your copy. 


KA2 STEEL 


CENTRAL ALLOY STEEL CORP. LUDLUM STEEL CO. THE BABCOCK & WILCOX TUBE CO. 
Massillon and Canton, Ohio Waterviiet, N.Y. 85 Liberty St, New York City, N.Y. 


t'« 
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SEAMLESS ENDURO KA2 
—Easily Fabricated 





oe working properties of Seamless Pipe 
of Enduro KA2 are similar to those of 
ordinary steel. It can be easily bent, thread- 
ed, flanged or otherwise formed, thus 
facilitating the work of installation. 

Seamless Pipe of Enduro KA2 

expanded at both ends and 


flattened (cold worked). : bse 
This ease of working is in marked contrast 


to the fragility of special non-corrosive 
materials heretofore used, such as glass, 
stoneware, and high silicon cast iron. 


Because of this outstanding advantage, 

Seamless Enduro KA2 is finding extensive 

use in many industries where agents corro- 

Seansiees Badlenn 1GA2 belied sive to ordinary ferrous materials must 
in the cold state. be handled. 


Seamless Pipe of Enduro KAZ is furnished 
with plain ends, threaded and coupled, or 
with flanges of Enduro KA2. Cast fittings 
of Enduro KA2 can also be supplied. 


The Seamless Enduro KA2 booklet 
ict, Wield Miia ied gives the chemical, physical and 
le other properties of this new chrome- 


| ; nickel alloy. Send for a copy. 











Enduro KA2, manufactured by Central Alloy Steel Corporation, is fabricated into seamless tubes and pipe by 


THE BABCOCK & WILCOX TUBE CoO. 


Works and General ND UR General Sales Office: 


Offices: 85 Liberty Street 


Beaver Falls, Pa. New York 


sNDUI 
"ei and Piping 
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“SOLVAY” Trade Mark Reg. U. S. Pat. Off 
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“The Sun Never Sets on 
Hamondtanks” 


The “Copyrighted Slogan”’ tells the story. 


In every country where Petroleum Products are stored 
in steel tanks Hammond Tanks are used. 

Steel tanks in capacities up to 100,000 barrels; knocked 
down or erected. 


Oil Refinery Equipment, Stills, Towers, Agitators, etc. 


Send for— 


Our Bulletin No. 300—Hammond Filters. 
Our Bulletin No. 200—Storage Tanks. 
Special Bulletin—Handling and Storing of Fuel Oil. 


HAMMOND IRON WORKS 


Warren, Pa., U. S. A. 


New York Office: 17 BATTERY PLACE 
Telephone: Whitehall 0060 


Cable Address 
“tMAMONDTANK”, Warren, Pa 
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HEAT and ACID 
ESISTING CASTINGS 





Several hundred tons of Hybnickel are now 


{ 


in use in oil refinery stills and superheaters. 





ere 


One of Our Main Products Is— 


Heat-resisting supports 
for Oil Stills 








VICTOR HYBINETTE 


care of The Pusey and Jones Corporation 


Wilmington, Delaware 
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National Airoil Burners 
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Patented 
Dec 31, 1918 
Dec. 12, 1922 
Apr. 15, 1924 





For Power Plants and Stills 
and all Industrial Furnaces 


NATIONAL AIROIL BURNERS 


are internal atomizing burners—inside mixers 
—operating with either steam or compressed 
air; and burn as steady as a gas flame with any 
grade of fuel. Set your fire the way you want 
it, and it will burn the day through without 
watching or readjusting. 


NATIONAL AIROIL BURNERS 


will handle the heavy residuum from cracking 
stills without requiring continual removal for 
cleaning, an immense factor in economical 
plant operation. 


NATIONAL AIROIL BURNERS 

when operating under boilers will use less than 
one per cent of the steam for atomizing the oil. 
The old style steam atomizing burners use 


from three to seven per cent. 


NATIONAL AIROIL BURNERS 


give a soft gaseous flame that does not injure 
brick work or boiler tubes. Made with flat or 


round tips. 


Write for our Bulletin No. 21 


National Airoil Burner Company 


Factory: S. W. Cor. 9th and Thompson Sts. 
Sales Rooms: 1327 Girard Avenue 
PHILADELPHIA, PA. 


Oil Burners and Oil Burning Equipment 
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TWEED & CO. 
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meet perfectly the 
various conditions 


The following packings 
specified: 


To prove our claims for long 
satisfactory service, let us send 

you without charge or obligation 
working samples of the above 
packings to test under your own 
conditions. State condition of service 
109 Duane St., New York 


and size packing desired. 


_ GREENE 
Sole Manufacturers 


“Prce the fluid end of the pump 
’ 


with a packing that retains its lubricant against 
the washing out tendency of the fluid pumped. 
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Pipe turns 
of ANY angle 
- now possible with 
ONE FITTING 


F YOU have already discovered the advantages of 
pipe welding, you will be interested in the further 













savings and improvements now made possible by 


TUBE-TURNS. 


Because of their definite, tangible superiorities over 
every other type of fitting, the sale of TUBE-TURNS 
has increased more than 500% in the past year. 






Can Be CUT to Make 
Any Required Angle 


TUBE-TURNS are seamless drawn Pe 

fittings, forged by am exclusive pro- The complete story of TUBE-TURNS—their advan- 
cess from any specified metal. o 7 y ‘ : 4 

seeps Be Blgecce + Raglan en tages, economies, and specifications—is given in Bul- 
1, times inal pipe di . “! “ 

Non-porous. Strong and safe as the letin 103. It will pay you to write for the facts. 

pipe in the line, and with the same 

co-efficient of expansion. Odd angles 














easily cut at the plant or on the job. ml 

Rartiaaty sted nda bee, Oa" cane Address: TUBE-TURNS, Incorporated 

45° Iron Pipe Sizes—Standard or General Offices: 1256 Logan St., Louisville, Ky. 

Extra-Heavy—by the distributors 

listed below. CHICAGO: NEW YORK: PHILADELPHIA: 
110 S. Dearborn St. 30 Church Street Bourse Bldg. 











The Stock Pietie For Pipe Welding 


Baltimore, Md., The Heat and Power Corp. .« + Cambridge, Mass., Baker Supply Co. « « « « Cleveland, O.,M. S. Maleson Co, 
DISTRIBUTORS e Detroit, Mich., c. E. hom = and Co. « «+. Houston, Tex., Maintenance Engineering Corp. «.« - + Los Angeles, Cal., Buck 
* and Stoddard . Pittsburgh, Pa., Herr-Harris Com + St. Louis, ge 9 Ht A. ones ng soy = Compan 


Toledo, O., Mason Equipment Co. ..+. Tulsa, Okla., The eorlane Company - Products, Ltd. 
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Fisher Steps 
Ahead Again 


The 2200 SERIES CONTROLLER 
is the result of over two years’ 
designing, experimenting and de- 
veloping by the Fisher engineers. 












And with this announcement they 
show why and how they maintain 
their lead in the creation and man- 
ufacture of such devices. 


The 2200 SERIES CONTROLLER 
provides all-purpose, ultra-sensi- 
tive, pilot-operated control for re- 
ducing pressures, holding back 
pressures, maintaining differential 
pressures and sustaining vacuums 
—within close limits. 




































It is especiaily designed for these 
types of installations: 
(1) Where ultra-sensitive control is 
required. 
(2) Where initial pressures drop 
close to desired reduced pres- 
sures. 


(3) Where volume loads vary widely. 


(4) For handling corrosive liquids 
and gases. 


(5) Where adjustment to existing 
conditions must be unusually 
close. 


The 2200 SERIES CONTROLLER, 
in spite of the fact that it is most 
sensitive in control, is simple in 
design, free of exposed pistons, 
dash-pots, and similar trouble- 
causing devices— and unusually 
simple to install — with types for 
either vertical or horizontal pipe. 


Ep 
























THE 
FISHER 
GOVERNOR 
COMPANY, Ine. 


1300 Fisher Bldg., 
MARSHALLTOWN, IOWA 
























1929 
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Wil gas at 50 cents per thousand 
R, . ° r 
st cubic feet, a break in a gas main gets 
in quick attention. 
With gasoline at 9 cents per gallon, and 12 
ly gallons on an average per 1000 cubic feet 
Dr of gas as it escapes from the old fashioned 
e. vent, the loss per thousand is twice as 
great. 
The cost of Oceco Fittings is very small 
compared with your losses, and the invest- 
- ment yields tremendous returns. 


The Oil Conservation Engineering : 
} Company | 


877 ADDISON ROAD CLEVELAND, OHIO 


Engineering and Sales Service: 


15 Broczdway, New York Tulsa Trust Bldg., Tulsa, Okla. 
Box 552, Beaumont, Texas Neilan, Schumacher & Co., Los Angeles, Cal. 
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This large battery of stills is a 
consistent profit-earner, due to 
L & N centralized control 


To Make Cuts 
Exactly As Wanted 


Use the L & N Potentiometer that is Sensitive 
to Temperature Changes of 1° in the vapor line, 
2° in the coil outlet and 5° in the furnace. 





HEN the laboratory says that a given crude should run 26.2 
per cent for a specified overhead at 895° in the still—it takes 
more than mere words to explain why it isn’t being done. However, 
by using L & N Potentiometer Pyrometers to draw continuous records 
on 10-inch wide charts, you can show definite proof of temperature 
conditions—from furnace to condenser. In fact, you can repeat 
conditions within 2°. 
Neither will atmospheric changes nor length of leads affect cali- 
This 36-page booklet tells bration. Compensation is electrically automatic. 
how refineries use L_ & N Add full L & N control of fires, pressures, reflux, etc., and exact 


Pyrometers to bring about ‘ ; ; “ 
maximum yield. Write for cutting becomes practically a setting of dials. 


i lata L &N Thermal Engineers Are At Your Service 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 


»-126 Branch Offices: Cleveland Chicago Houston Los Angeles San Francisco 





De) LO) tO 


L&N Potentiometer Pyrometers—Different From All Others—Most Accurate In Industry 
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“Welds with your Uranium Electrodes were more 
homogeneous and resistant to corrosion than 





are ordinary welds” 


ECAUSE of their proven superior 

qualities as indicated in the accom- 
panying letter, the Portland (Ore.) Gas 
& Coke Company specifies. 






& 


Electrodes 


for repair and replacement work. 


Wherever welds of great strength, with high resistance 
to corrosion and with high immunity to fatigue from im- 
pact and torsional vibrational stresses are essential, work 
done with Quasi-Arc Electrodes will be found 











superior. 











PORTLAND GAS & COKE COMPANY 
PUBLIC SERVICE BUILDING 
PORTLAND, OREGON 


Quasi-Are Incorporated July 25, 1929 


1l West 42nd Street, 
New York, N. Y. 


No. 1438 Attention: Mr. H. S. Ayres 





Gentlemen: 





In reply to your letter of July 19th, we have no ob- 
jection to the use of the photos of our agitator in 
connection with the name of our company in your adver- 
tising. 


The agitator is used in the process of refining benzol 
and toluol for motor fuel purposes and the rubber and 
paint industries. The crude light oil is washed with 
concentrated Sulphuric Acid which is followed by 
Caustic Soda solution. An agitator with seams welded 
with bare wire electrodes, after five years service 
shows the weld metal entirely corroded away from the 
inside seams of the agitator shell. 


Laboratory tests indicated that welds with your 
Uranium electrode were more homogeneous and resist- 
ant to corrosion than ordinary welds, which led us 

to decide on the use of Uranium rods in welding the 
new egitator. In fact we are, wherever conditions to 
which our apparatus is subjected are corrosive, mak- 
ing repairs and replacements with Quasi-Arc welded 
material. 


Yours very truly, 
Portland Gas & Coke Company 
E HALL 
Es) 


General Superintendent. 








Then there is the further advantage of 

saving in time, labor, material and 

money. The labor saving runs from 30 

to 50 per cent, and there is less depend- 

ence upon the skill of the operator. As the weld 

metal from Quasi-Arc Electrodes is stronger, a 

smaller and quicker placed deposit is justified, and 

the strength is so uniform that calculation of the 

performance of the weld can be accurate and de- 
pendable. 


That Quasi-Arc Electrodes will give you better 
welds at lower costs has been proven throughout 
the world by records of efficiency and economy 
which cannot be questioned. These records to- 
gether with other convincing proof will be sub- 
mitted to you by Quasi-Arc Service Engineers. 





Quasi-Arc Electrodes are supplied in various di- 
ameters and in pure metal or alloy compositions. 
They are equally advantageous on new construc- 
tion or small repair work, and are often the oniy 
means for meeting strict specifications on impor- 
tant jobs. 





If you are not already thoroughly posted on 
Quasi-Arc Electrodes and their distinct superiority, 
you are overlooking one of the greatest opportuni- 
ties in the welding industry. 


Let us put before you the full details. Give us 
information as to the type of work you are doing 
and we will send data of successful performance 
on jobs of similiar character. 


QUASI-ARC 


Incorporated 
11 West 42nd Street, New York, N. Y. 
CHICAGO CLEVELAND TULSA LOS ANGELES 
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N heat exchangers the transfer of heat varies almost 

directly with the oil velocity. The required heat- 
ing surface for a given exchanger problem, therefore, 
is a function of the velocity of the oil. The actual 
cost of obtaining this velocity in pumping the oil 
through an exchanger varies with the efficiency of 
the steam generating and pumping equipment. 


In designing heat exchangers for a given heat recovery 
it is, therefore, essential to determine a proper economic 
balance between: first cost of exchangers, and, first cost 
combined with operating charges of the pumping equip- 
ment. 


New Heat Exchange Cata- 
log is now ready for dis- 
tribution. Copies sent ee 
upon request. LL” ted to solve this problem correctly for every refinery. 
Years of experience in the designing and building of heat 

exchangers and in the manufacture of complete distillation 





The Foster Wheeler Corporation is particularly well fit- 


units provides a wide knowledge of the requirements. 


FOSTER WHEELER CORPORATION 
165 Broadway, New York, N. Y. 


Branches in Principal Oil Centers 


Foreign Associates: Foster Wheeler Limited, London, England 
Societe Anonyme Foster Wheeler, Paris, France 
Foster Wheeler Limited, Toronto—Montreal—Vancouver, Canada. 


FOSTER WHEELER 
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NSTALLED atthe Maines 
gas lift station of the 





Marland Production 
Company, Mission Pool 
Area, the four Bistol’s Re- 
cording Instruments shown 
above assist materially in 
controlling operating condi- 


tions. 


The installation consists of 
one thermometer to record 
temperature of discharge 
gas, and three Pressure- 
Vacuum Gauges to record 
intake, intermediate and 


high pressures. 
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Recording Gas Lift Temperature 


The Inherent 
ruggedness and 
simple design 
of Bristol’s 
Gauges and 
Thermometers 
make them es- 
pecially suit- 
able for oil and gas field 
use. With ordinary care 
they should give accurate; 
trouble-free service for 


many years. 


Catalogs, Bulletins, will be 
sent on request of any in- 
terested person in your 


Plant. 


The Bristol Co. 


Waterbury, Connecticut 


and Pressure 


Continuous chart records of temperature and pressure form 


99 


a permanent daily “log” of operation. 








*FENGINEERING SERVICE 


Bristol’s Engineering Service is avail- 
able to you at any time without obli- 
gation. Write or wire direct to main 
office at Waterbury, Conn., or to 
nearest branch office. 








BRANCH OFFICES 
Rialto Bldg., San Francisco 


Boston New York 
Philadelphia Akron 
Pittsburgh Detroit 
Birmingham Chicago 
St. Louis Denver 
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AONE 


For 
Atmospheric 
Cooling 


FH 








G-R Bentube ; Sections 


GAR Bentube Section is fully RE. widely used for all types of cooling and 

aes condensing service. ‘Their automatic scale- 
The Griscom-Russell Co. shedding feature, high salvage value, flexible capac- 

AEE spate ge ity, interchangeability, and long life are some of the 

Bulla Howton many advantages that have made them popular in 

Mason a natural gasoline plants and refineries. 

Cincinnati ces Amantes ° 

al a Over 2,000,000 gallons per day capacity now oper- 

< yy ating. 


Supply Co., Ltd., Toronto 


riscom-ftussell 


Heat Transfer Apparatus 
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For 
Submerged 
Service 
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What 
Cracking 
Did for 
Gasoline 


Detrick 
Has Done 


for the 
Refractory 


Threatened with extinction through 
the sheer increase in size and weight 
of furnace walls in huge modern 
power plants, the refractory wall 
has Detrick engineering to thank 
for a position even more secure and 
well defined now than ever before. 

Just as the development of cracking 
processes removed limitations 
threatening the future of the gaso- 
line engine, so has Detrick’s devel- 
opment of new supporting and air- 
cooling principles minimized 
dangers of erosion, softening, spall- 
ing, fluxing and expansion which 
were rapidly putting refractory 
walls into the discard. 

As a result, while the obviously valu- 
able properties of water walls are 
creating a profound respect in the 
field of high-capacity, high-load-fac- 
tor installations, Detrick Air-Cooled 
Walls and Arches are carving out 
an equal dominance in the lower- 
capacity, low-load-factor field and 
are very successfully meeting all re- 


quirements in installations even as’ 


high as 300,000 Ibs. per hour per 
unit. 

Detrick construction, permitting 
the easy shaping of concave and con- 
vex surfaces, with radial corners, 
reduces and all but eliminates ero- 
sion through use of the stream-line 
principle. 

Softening of lower courses of tile 
under cumulative weight of the en- 
tire wall above is done away with by 
the Detrick method of dividing the 
wall into short horizontal sections, 


DETRICK 
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Sectional-supported, air-cooled wall in high capacity oil-burning unit as 

installed by M. H. Detrick Co., 140 Dearborn St., Chicago. Detrick engineers 

are located at 50 Church St., New York; Murphy Bldg., Detroit; Empire 
Bldg., Pittsburgh; Russ Bldg., San Francisco, and in other principal cities 


each independently supported from 
outside steelwork. 

Spa'ling, the result of expansion 
and contraction, is also negligible in 
Detrick installations, even under 
such extremes of alternate heating 
and cooling as are especially demon- 
strated in modern cracking stills of 
the petroleum industry. Detrick 
sections, one tile wide and only 30 
inches high, afford each tile an in- 
dependent movement. 

Fluxing and melting, as well as any 
disposition to soften or spall, are 
corrected by the Detrick air-cooling 
principle. Heat is conducted rapidly 
from the interior of each tile by 
the finned, cast-iron hanger which 
supports it. Correctly designed and 
proportioned air passages between 
the refractory and an outer wall not 


only bear away the excess heat but 
salvage it for useful work in pri- 
mary or secondary air. 

The Detrick sectional - supported 
principle insures (1) relatively low 
first cost, (2) simple erection, (3) 
long life under continuous opera- 
tion, (4) easy repair and (5) flex- 
ibility in combining the air-cooling 
feature with efficient handling of 
the furnace air supply. 

Thanks, therefore, to Detrick’s revo- 
lutionary advances in the basic con- 
ception of furnace design, the re- 
fractory wall and arch are more 
than keeping pace with the upward 
trend in boiler size and rating. The 
power plant engineer who plans for 
dollar efficiency cannot afford to 
overlook the help a Detrick engineer 
nearby can give him. 


ARCHES & WALLS 


‘“‘Better than the Refractory of which They are Made” 
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racking equipment TO MEET UNUSUAL DEMANDS 
HAS ENABLED REFINERS TO RELY ON KELLOGG 
With a background of wide experience, Kellogg brings to the individual refiner 

a complete service in cracking plant construction. Designed to operate profitably 


under changing market conditions, each Kellogg unit, upon installation, is made 


to demonstrate successful and satisfactory performance. 


The M. W. KELLOGG COMPANY 


225 Broadway, New York 


1031 So. Broapway 


i 





Tusa, OKLA., PHILTOWER BLDG. 


Datias, Texas, 714 Kirsy Buipe. Los ANGéLES, CAL., 
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(AND THEY COST NO MORE THAN ORDINARY FIRE BRICK) 


LACLEDE-CHRISTY, St- Louis, U.S. A. 


N762 











«saeee? 


enone 
ggnee 


memmm000 111111111111 1100 












ang’ ,Joint| 


M‘°Donald Swin nts give you the exact flexibility 
required for loading and unloading arms at refineries, 
bulk stations and service stations. There is a type 
and size for every need. 











All parts are strong, heavy and designed so they can 
be repacked easily. Made in single and double styles. 
Sizes 3%” to 12”. 


“The Home of the Swing Joint’ 


A. Y. MCDONALD’ MEG. CO. 


DUBUQUE, IOWA 
Omaha Minneapolis Des Moines Kansas City 
Sioux City Lincoln Denver 


There’s a McDonald Distributor Near You 













Used throughout the world, 
MCDonald Swing Joints are A THEE AT f 
famous for their free motion \ . ey —— 
and leak-proof service. 
Patented 
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